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This report describes a design study of a new multimode
technique which permits broadband (up to 40% bandwidth) operation of
bow noise high efficiency antenna feeds. This technique utilizes a
multimode section wherein the principal waveguide anode excites a
TEM mode (in addition to the principal mode) in the mode control
section. At the cnd of the mode control section the TEN." mode is
converted into the TM Il mode, which combined with the TES Il mode
provides primary pattern shaping. The use of the TEM mode,which
determines, in part, the phasee of the TM  mode at the horn: aperture,
is the key to the broadband operation because it has a slower phase
velocity than the fundamental TEIli mode, which in turn has a slower
phase velocity than the TM mode. That is, the phase of the TM l
mode at the horn aperture relative to that of the fundamental TEIll
mode is determined by the "average 0 ° phase velocities of the TEMO
and °f°M 1 modes which can be made nearly equal to the average phase
velocity of the fundamental TE 0 mode over a broad frequency band.
Theoretical design procedures are provided for this type of
feed in either a conical or rectangular horn. Performance data on
both types of multimode horns is included, illustrating an overall
expected antenna efficiency in excess of 75% over most of the 1. 7 to
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INTRODUCTION
Scope and Purpose
This report documents a study performed during the
period of 27 June 1968 through 10 December 1968 for the
purpose of designing broadband high efficiency multimode
feed systems for Cassegrain antennas. Two separate feeds
were studied, a conical horn, and a pyramidal horn, having
dimensions scaled from the existing ,JPL-DSIE feedhorns,
and designed to provide a primary feed pattern with maximum
efficiency for a subtended cone angle of f 13.5 degrees.
The ;goal of this studywas to provide a design for each
of the horn configurations which provides at least 75% overall
efficiency, as calculated by the "J. P. L. Antenna Efficiency"
computer program, over the minimum band of 2.1 to 2.4 GHz,
and to attempt to extend this design over the total band of 1. 7
to 2.6 GHz
The approach to this problem is a new multimode tech-
nique, where four rods are inserted into the waveguide to
form a multimode control section, and the TEM mode excited
on the rods. The ,rods are then used to excite the proper mode
for shaping of the E-plane radiation pattern. In the conical horn,
the principal waveguide mode is the TEi 1 mode. In the mode
control section, both the TE11 and TEM o modes exist. At
the termination point of the rods, the TMi 1 is excited, with
the proper amplitude and phase to produce the desired radiation
pattern from a combination of the TE1 1 and TM  1 modes.
Simaarly for the rectangular horn, where the TE0 mode
is used, the rods are used to excite the TE 12
 mode, resulting
in a radiation pattern of the TES 0 + T E12 , again providing





1.2 Summary of Work Performed
The principal effort of this study has been directed
toward the design and theory of the conical multimode horn.
A theoretical calculation of the fields in the multimo-ic: secti
was made to determine the correlation between the TEM fie]
and the TM^ fields. The loading effect of the rods on the T
mode was c 4iculated by a variational technique to provide a
more accurate calculation of the mode phasing. Ra.iiat;nn
patterns were calculated for all modes which could he excite
and propagate at the end of the reds, including the odd mode
which would; result due to asymmetries in the horn.
Experimentally, measurements were made on the T Er
to I I 1
 mode transformation in a circular guide, and a rod
design established which provides good multimode performance
over most of the 1. 7 to 2. 6 GHz band (scaled to X-band for
this study). Detailed amplitude and phase patterns were taken
on the final design, and a computer efficiency analysis made on
the primary patterns.
The data obtained from the conical horn was applied to
the rectangular horn in two configurations. F'i •,-st, the rods	
1,
were placed in the principal planes of the square cross section,
	
^I
and data taken. Second, the rods were placed along the diagonal
planes of the horn, and detailed evaluation made. The results
	
1
indicate the diagonal feeding method provides better performance.





2. 0	 CONICAL MULTIMOJE HORN . THEORY
The conical horn geometry was the principal itc.:'1 of
this study, as it w,is felt the m.-)dal analysis was simpler to
handle and it was v\pectod the results of this portion,,of the
study could be applied to the rectangular horn. This appears
to be true only in part as will he discussed later.
	
.
It is well kno ,,ti , n that by (, xciting a circular horn aperture
with the TE1 1
 and TM 0i modes in the proper amplitude and
phase, a sector 51,-, T)ed pattern can be obtained. By proper
adjustment of th(^ modes, it is possible to obtain a pattern
which is nearly rotationally symmetric and equal to that
of the. unpe •rturlied T E1 1
 mode H-plane.
T.he diIficult, of using higher order modes in waveguide
horns is normall y.. tho limited bandwidth over which the desired
mode phasing can be obtained,
	
2.1	 Broa d band Phase Control
By use of a mode generation and control section (-onsisting
of a TEM transmission line in a cylindrical guide as shown in
Figure 1, it is possible to extend this bandwidth considerably.
MThis is possible ""cause the t ,,F, , o modes existing in the mode
control section a ro the TE1 1
 and TEM° modes. At the junction
"C", the TEM merle excites the TMi "
 mode which phases with'J+
the TE1 1
 mode to provide the desired .radiation pattern. The
key to the broadband operation lien with the propagation constant
relationship of the three modes,
In the region LP
 and L  there exists the dominant TE11
mode and the TEM mode. In the region L M , there exists the
a
dominant TE 11 morle and the higher order TM1 1 mode, and at
the aperture these , modes have the proper relative amplitude
and phases. Thr! relative phase of the TE1 1
 and TMi1 modes
at the aperture are retained over a broad frequency range.
This is evident ho,cause the phase of the TM  1 mode at the
aperture depend ,3 on the propagation constant (P TEM ) of the
TEM wave, length Lp
 + LP
 , the propagation constant (P,rM° )
of the TMo 1
 mode,and the length LM, while the aperture phase
of the TE 11
 mode dept ads on the propagation constant (^ o )
rE
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AT EM - A
2ff	 21^	 2^
T EIe/i	 ^ T M 11 - 71T M°	 ^T E 1 1
 - 'T F''^'11	 ii
Phase of TM1 1
 mode at horn aperture = phase of TEi 1 mode
at horn aperture
	 qa^ATEM ^ PTE11 AT M7
Since PTEM is greater than A TE  , and Prjvxo is less than
11	 11
AT E ° ' the phase O TM o and OT E o can be made equal over a
11	 11	 11
broad frequency range. In other words, a slow wave from "a"
to C. plus a fast wave from^c"to the aperture can equal a medium
speed wave frorri'a Ito the aperture,and this equality is held over
a broad frequency range. Thus, by proper selection of the lengths
of th.:! horn ar.,,d multimode control section, it is possible to obtain
a design which nearly eliminates any phase error between the
TE
￿
1 and T^ 1 modes at the horn aperture over a reasonably
large frequency band.
In the conical horn used for the experimental portion of
this study, the theoretical phase deviation bFtween the TE
d TM1	
1
an	 1 modes at the ho • n aperture is only 22 degrees over
the 40 016 band 1. 7 to '2. 6 GHz. Most of this phase error occurs
at the lower end of this band as the TM0
11	 1
 mode apprbaches cutoff
at this point. Over the band 1. 8 to 2.6 GHz, the phase error is
less than 7 degrees.
-4.-
,
2. 2 Mode Generation and Field Matching
The function of the mode control section is to excite the
TM  1 mode in the horn section with the proper amplitude and
phase to obtain the desired patterns. This is accomplished by
two mode transfers. At the initial rod junction !terminal "a'''
in Figure 1), the rods must couple a portion of t"..: incident
TE1 1 mode to the TEM mode on the rods. This is accomplished
by the shorting of the rods to the guide wall, thus requiring
additional modes to meet the boundary conditions. As only the
TE 11 mode can propagate in the guide up to this point, no
additional modes will be reflected from the rods, and the
higher order modes at this junction will appear as merely a
reactive mismatch which , may be matched by conventional tech-
niques. However, in the mode control section, the rods will
support the T Elva° mode, and thus by proper insertion (i) of
the rods, the m4nitude of this mode can be controlled.
At the rod termination point, junction "c," the TEM' o mode
must be transformed into the TM  1 mode. One might expect
this could be accomplished without excessive difficulty when
the field oonfiguration of these two modes are compared.
Figure 2(a) shows the field lines for the TEM mode on two rods
in a cylindrical guide, and Figure 2(b) the corresponding field
lines for the 'TM1 1 mode in circular guide. As '.s readily seen,
the transverse field components are nearly identical, and it is
only necessary to provide a transformation frown no longitudinal
field component in the TEM0 mode to, that component required
by the TIVi1 1 mode
To accomplish this field matching, it would appear reasonable
to use a discontinuity near the end of the rod which would excite
such longitudinal fields. It wasr determined experimentally that
thin discs placed near the rod ends -will indeed provide such a
-.latch. However, for very broadband operation, a rod resonance
effect was experienced which led to difficulty in obtaining the
results desired, and which complicated the rod design procedure.




	 Effect of Rods on the Principal Mode
The presence of the rods in the waveguide effectively
loads the dominant mode (TUn circular guide.) resulting in
less phase difference between the TFM and TE1 1 modes than
would be expected. This effect can be calculated by use of a
variational technique. The stationary  form for the cutoff
propagation constant is:
k 2	 .I 	 2 d._
c
r ( * 1 2 ds
wher e
* = eigen function or generation function
0 = gradient of
For this particular case,. where the perturbation is small,
the unperturbed mode for * may be used. The cutoff propagation
constant can be rewritten as:
r	 I22	 r0 ^v 0 2 ds - I A 1 7 	 dskc	
-	 r2	 ^'	 , 2
	O 	 ds	 A	 ds
where
O = entir e cross s ec v ion excluding wires
0 = cross section of wires (equals zero for unperturbed
case)
r2
	Expanding I O .I q t)	 ds re_suIts in the expression:
2
k 2 _ k'co	 - .J A p
 111' g ds/ JO 	g ds
c
1 7 I A 	 2 ds/._rp	
i
'2 ds
1 Roger F. Harrington, Time-Harmonic Electromagnetic
Fields, McGraw-Hill Book Co., Inc., New York, N. Y.,





c	 2 d s
r 
I°k	 1+ `,^ n ^i, 1	 -	 !	 R-	 d sI 
kco	 .I p + ,^ I2 ds	 r	 2
	I I 	 OIL!	 ds
Since the area " A" is small, * and 7 * take on the value at
the center of the area which gives
k2	 *2-0*2k - 1 +	 ( co Ir - center of A
co
rp *2 ds
This loading effect has been evaluated for the conical horn case
under study. For the final conical horn geometry, the cutoff
wavelength is increased approximately by 0. 5 percent in the TEM
line region. This amounts to abou:^ 5 0
 less phase between the
TE i and TEM modes than would be calculated if this term were




r2.4	 hiigher Order Modes
At the termination point of the rods in the horn, the
diameter of the horn is large enough to support several higher
order modes, some of which could be excited by small asym-
metries in rod position. It was found during the development
that some of these modes would be strongly excited at certain
frequencies if the rods were not accurately positioned in the
guide, causing pronounced pattern deterioration. In order to
more easily determine which modes were causing a problem,
calculations were made for all possible propagating modes in
the horn at this junction. Figure 3 illustrates the mode field
characteristics and cutoff properties of these modes. The
computed radiation patterns of these modes appear in Appendix I.
By analysis of measured patterns in terms of the computed mode
patterns,the modal content can, in principle, be determined and
related to the structure of the rods.
2. 5	 Applicability to Rectangular Horn
The same basic principles discussed above apply also
to a rectangular or square cross section, where the TE0
0	 10
mode is dominant, and the T E12 and TM 12 mode i s used
for E-plane pattern shaping. However, the higher order
mode cutoff conditions are different from those experienced
with the circular guide and horn.. Also, the boundary conditions
for the. TEM mode are not satisfied as easily in the square cross
section, probably affecting the propagation of this mode (see
Section 4. 2, Figure 14).
The relationship of the various mode cutoffs at the end
t
of the rod's appears to have marked effect on a "rod resonance"
effect experienced in both horns, which appears to be one of the




3. b	 DESIGN PROCEDURE
Some guidelines for the design of this type of multimode
horn have ev^olved during the course of this study. However,
several effects have been noted which cannot be accounted for
by theoretical prediction at this time, resulting in a semi-
empirical design procedure rather than one resulting from a
straightforward theoretical approach. The following outline,
applicable to horns of either circular or square cross section,
illustrates the procedure involved (refer to Figure 1).
(1) Aperture and Throat Dimensions of Horn
A. Determine aperture dimensions, radius, or width,
as the case may be, to yield the desired beamwidth
using the theoretical H-plane beamwidth with the
dorninant mode only since shaping is done primarily
in the E-plane.
B. The throat radius "q;' of the circular cross-section
horn was chosen to be approximately 16% below
cutoff for the TM I
 mode at a frequency corresponding
to the Haigh end of the minimum required band. The
throat -idth a  of the square horn is approximately
27% below cutoff for the TEg2 and TM 02 modes for
its corresponding frequency.
C. The flare angle of the horn is normally chosen to
yield less than a/8 quadratic phase error atchough
this was not strictly adhered to due to imposed
scaling restrictions.,
(2) Choose the Cross Section of the Horn at the Rod Termination
Such That Only Desired Higher Modes Propagate
A. The radius a of the circular cross-section was chosen
to eliminate the TE1 2 mode in the minimum required,
frequency band.
L. The guide width a of the square cross-section was
chosen to eliminate the TE 30 mode :in the minimum
required frequency band.
-10-
(3) The Equation to Provide the Correct Phasing of the
Modes is as follows:
A. For the circular cross-section horn
O (TE0 1 )	 + "(TE 1 )	 + O (TE 01	 11)
L 	 LR.	 LM
m (TEM)	 + ATEM)	 + "(TM11)
L 	 LR	 LM
or
O(TEML +	 - O(TE11)
p LR,	 L  + LR
O(TE11)	 O(TM11)
LM	 LM
B. For the square cross - section horn
O(TEM)	 - O(TE10)
L  + LR
	L  + LR
O(TE10 )	 -	 O(TE12 + TM12 )
^► 	 LM	
LM
(4) All of the phase lengths required to solve the equations
are predetermined by the selected parameters of the
horn except the length L  . Solving the equation for




jTJM) - ACT E11)
LP 	 p
JTE11) + O(TEiI) - O(TEM) - ATMOOLR	 LM	 LR	 M





2,R	 _	 2 it




Lp (PT Es - P(TE1 1) ) - O(TE1 1 )	 + ATE11 )
	
ao	 LR	 LM
ITEM) - O(TM11 L
	
LR	 M
O(T Eo) + 'O(TE 1 ) - ITEM) - 0)(TM11)
L	 1 Y I LM	 LR	 LM
	
p	 -	
qAr EM - P(T E 11)
a0
Similarly for the square. cross-section system
O (TE10) + ITE10) - ITEM)	 ITE12 +TM12)
	
LR	 LM	 LR	 L
	
LP	 PT EM P('T E 10)
ao
-12-
After calculating the phases of the given modes, the
length of L  may be predicted. It should be noted that
due to junction effects and rod loading, the required length
of L  is longer than the predicted value by as much as
1.0 inch (A L  PTEM - TEo 1
	
= 550) in the case o;f the
1
a0
circular cross-section system. The principal plane fed
square horn required 25 0 additional phase and when fed
on the diagonal is only 6 0 longer than the predicted value
for Lp.
The theoretical rod loading of the TE 11 mode was
analyzed for the circular cross-section (Section 2.1. 3)
and the results showed that the effects should be negligible.
It would apppear that a junction effect at the rod termination
planes is causing the excitation phase of the TM 1 1 mode to
be other than that predicted. Extended investigation of this
effect was not possible at this time so that the final deter-
mination of L  must be done empirically by observing pattern 	 j
characteristics.
(5)	 In conjunction with the rod termination junction effect, there
occurs a pronounced resonance condition that is cyclic at
frequencies where the total rod length is T . It is possible
to reduce this resonance effect by a series of discs located
n, where n is odd from the rod feed point. Referring to
Table I containing the conical horn rod resonance analysis,
the first two columns give wavelength and frequency of
resonances and anti-resonances for the total rod length.
The other columns give similar data for the disc locations.
The first disc has an anti-resonance at approximately 8. 0 Ge
where the total rod length is resonant. The discs themselves
create resonances which appear to be minor compared to the
rod length resonances except at 7.0 Gc. This resonance
is created primarily by the third disc although there are
others existing around this frequency. With additional discs
this resonance could no doubt be minimized. Tables II and
III contain similar data for the rectangular horn configuration.
-13-
(6)	 The flare of the conical rods was chosen to maintain
approxin ately a constant impedance for the TEM mode
in the horn, but is not believed to be critical as some
reasonable results were obtained with constant diameter
rods. Tapered sections were added to the feed points
which b6proved the uniformity of the coupling to the
TEM mode over the frequency band. The rod spacing,
center to center, is nominally half the diameter or width
as the case may be. The insertion depth of the rods was
experimentally determined and has an effect on the amount
of coupling to the TEM mode and consequently determines
the excitation coefficient of TM 01 or (TE12 + TM 3
modes in their respective waveguides.
1
s1 4-
... .. w.	 .. ::1 1^Y	 v t 11 .4^u:.«iw^YYYl
;.
TABLE I
COWCAL HORN ROD RESONANCE
J
Entire Rod Fir st Disc Second Disc Third Disc
Rod length/X
11.050/X 10.740/X 10.360/X 10.050/X




in. GC in. GC in. GC in, Gc
6.0 1.842 6.409 1.790 6.594 ;a	 1.727 6.836 1.675 7.046
6.25 1.768 6.676 1.718 6.868 1.658 7.120 1.608 7.340
6.5 1.700 6.943 1.652 7.143 1.594 7._405 1.546 7.634
6.75 1.637 7.210 1.591 7.418 1.535 7.690 1.489 7.927
7, 0 1.579 7.477 1.534 7.693 1.480 7.975 1.436 8.221
7:25 1.524 1.744 1.481 7.967 1.429 8.260 1.386 8.514
7.5 1.473 8.011 1,432 8.242 1.381 8.545 1.340 8.808
7.75 1.426 8.278 1.386 8.517 1.337 8.829 1.297 9.102
8.0 1.381 8.454 1.343 8.792 1.295 9.114 1.256 9.395
8.25 1.339 8.812 1.302 9..066 1.256 9.399 1.218 8.689
8.5 1. 300 9.079 1.264 9.341 1.219 9.684 1.182 9.982
8.75 1.263 9.346 1.227 ,9. ul6 1.184 1 9.969 1. 149 10.276
9.0 1.228 9.613 1.193 9.891 1.151 10.253 1.117 10.570
9.25 1.195 9.880 1.161 10.165 1.120 10.538 I,	 1.086 10.863
9.5 1.163 10.147 i.131 .10.440 1. a91' 10.823 1.058 11.157
l
length






SQUARE HORN - RODS IN PRINCIPAL PLANES
ROD RESONANCES
Entire Rod First Disc Second Disc
Rod Length 8.330
_..__..x.^= x_ 7.930 7.480x.,._
X x f A f A f	 •
No. of
Wave-
lengths in. Gc in. Gc in. Gc
4. 15 1.851 6.376 1.762 6. 698 1. 662 7.101
4.75 1.754 6.730 1.669 7.070 1. 575 7.495
5.0 1.666 7.085 1.586 7.442 1.496 7.890
5.25 1.587 7.4:59 1.510 7.814 1.425 8.284
5.5 1.515 7.793 1.442 8.186 1. 360 8 .679
5.75 1.449 8.1.47 1.379 8.558 1.301 9.073
6.0 1.388 8.501 1.322 8.930 1.247 9.408
6.25 1.333 8.856 1 .269 9 .302 1.197 9.862..	 rl
6.5 1.282 9.210 1.220 9.674 1.151 10.256
6. 75 1.234 9.564 1.175 10.047 1.108 10.651






SQUARE HORN - RODS IN DIAGONAL PLANES
'ROD RESONANCES
E tix	 Ro First-Disc Second	 c Thir	 : c
8.115 7.755 7.305 6.905
X x f a f f f
No, of
Wave -
lengths in. Gc Gc in. Gc in, Gc
4:5 1.803 6.543 1.723 6:847 1.623 7.269 1.534 7.690
4.75 1.708 6.909 1.633 7.229 1.538 7.675 1.534 7.690
5: 1.623 7.270 1.551 7.608 1.461 8.077 1.381 8.545
5.25 1.546 7.636 1.477 7.990 1'.391 8.483 1.315 8.974
5.5 1.475 7.998 1.410` 8.369 1.328 8.884 1.255 9.399
5. °75 1.411 8. 363 1.149 8.751 1,. 270 ' 9.290 1.201 9.829
6. 1.353 8.725 1.293 9'.130 1.21.7 9.692 1.151 10.253
6.25 1.298 9.090 1.241 9.512' 1.169 10.098 1.1015 10.683
6.5 1.24P 9.452 1.193 9.89 1.124 10.50 1.062 `11.111
6.75 _1.202 9.818 1.14.9 10.273
7.0 1.160 10.120 1.108 10.654
-res. (GHz) 8.367 9.164 9.562
Scaled Freq.
	 Hz T 727— s	 . .
E-Plane -3 -1 +l
H-Plane -1 0 -21'
Diagonal -2 0' ---
Phase center given in inches from horn aperture;
i. e. ,	 -1 indicates one inch inside horn.
i
	
4. 0	 EXPERIMENTAL RESULTS
	
4.1	 Conical Multimode Horn
Using the design guidelines outlined above, a final
geometry for the conical multimode horn was determined as
illustrated in Figure 4. Figure 4(a) shows the horn geometry
and rod location, and 4(b) the details of the TEM rods. With
this geometry, pattern data were taken over the scaled frequency
band of 1. 7 to 2. 6 GHz. This data appears in Appendix II.
Appendix II-A contains the linear polarized patterns for E, H,
and diagonO planes and diagonal cross polarized patterns from
6. 82 GHz ( scaled 1. 71 GHz) to 10. 359 GHz ( scaled 2.6 GHz).
Appendix II-B contains similar data for the horn fed with ortho-
gonal linear as a check on symmetry. The patterns `'r each
case .
 are nearly identical at any given frequency. Appendix XI- C
contains phase patterns for this horn at 8. 367, 9, 164, 9.562
and 10 GHz (scaled 2.1, 2. 3, 2.4, and 2. 51 GHz) measured about
a point one -half inch behind the horn aperture. Some variation
in phase center was noticed over this frequency band, probably
due to rod resonance.; causing some phasing error. Table IV
lists the approximate best phase center over the minimum band
2. 1 to 2.4 GHz.
TABLE IV
CONICAL MULTIMODE HORN PHASE CENTER
-18-
The pattern data was analyzed using the "J. P. L. Antenna
Feed Efficiency" program, and the computer output is contained
in Appendix II-D. The results of this analysis are summarized
in Figures 5 and 6. The spillover efficiency and total antenna
efficiency for a subtended cone angle of f 13. 5 degrees are
shown in Figure 5. From 1. 8 to 2.6 GHz, the overall efficiency
is better than 76%, with a spillover efficiency greater than 8016.
At about 1.75 GHz or 7 GHz in the model, the efficiency takes a
large drop due to pattern broadening. This effect is due to one
of the rod resonance conditions discussed previously. By
referring to Table I, it is noticed that actually several resonances
occur near this frequency, the entire rod having a resonance at
6. 943 GHz, the first disc at 7.143 probably cancelled by the
second disc at 7. 120, and the third disc at 7. 046 GHz. The
combined effect of these resonance effects appears at this frequency
to cause serious pattern distortion. The pattern effect can be
seen on the 7 GHz pattern in Appendix II-B. Figure 6 is a plot
of the maximum total efficiency for the conical horn. This plot
indicates a higher possible efficiency if the beamwidth variation
could be reduced over the frequency band. The variation in E -
and H-plane 10 dB beamwidths is shown in Figure 7.
It should be noted that the computer analysis does not include
phase data for the horns, as this was not available in time to
include in the analysis. However, this . should not make an
appreciable difference at least over the minimum band 2. 1 to
2. 4 GHz, as the maximum phase error to the 10 dB points is
no worse than 30 degrees in any plane. This should not reduce
the overall gain by more than about 2% or 0. 1 dB. Also, the
cross polarization of the multimode horn is in general better than
a conventional horn. Measured cross polarization on the model at
9.164 GHz ivas found to be only 18 dB with no multimoding. For
the patterns in Appendix II-A, the cross polarization is generally
between -20 and -28 dB, except for particular resonance conditions
which could probably be improved by additional discs.
/ .1
-19-
Figure a is a plot of the input VSWR to the multimoded
horn. Over rr.ost of the band this is below 1. 26, until the
resonance condition near 7.0 GHz is approached. Here again
the resonance effect is seen to cause disruptions with the VSWR
going to 2. 4 at, 7. 0 GHz. This match does not represent the







Two configurations of rod placement were investigated
in the rectangular (or square cross section) horn. First, the
rods were placed in the principal planes of the horn, and an
attempt made to obtain broadband performance. Some success
was achieved; however, a more promising approach appeared to
be with the rods in the diagonal planes. For this reason, rec-
tangular horn data was taken only over the minimum bandwidth
2.1 to 2.4 GHz (scaled).
The geometry of this horn is shown in Figure 9, detailing
both the horn and rod parameters. Appendix III contains the
pattern, phase, and computer efficiency data for this case,
with similar data to that discussed for the conical horn. The
results are summarized in Figures 10, 11, and 12, which again
illustrate the spillover efficiency, total antenna efficiency and
beamwidth variation for the feed. The design goal of 7556 overall
efficiency was nearly achieved over the band for the f 13. 50
subtended angle, except for one region. Figure 11 indicates the
problem is mainly due to pattern shape, as the maximum overall
efficiency disregarding subtended angle, is greater than 75%	 M
over the entire band. A plot of the 10 dB beamwidths, Figure 12,
illustrates the beamshape problem, showing a variation of 12 degrees
over the minimum bandwidth. Figure 13 is a plot of the input
VSWR for this geometry.
The problems encountered with this configuration may be
more fully appreciated by briefly considering the boundary
conditions for the multirnode control section. For the conical
horn, it is possible to solve the TEM mode field problem by imaging
the two rods with two additional rods outside the waveguide, 2
Figure 14. This is also true for the diagonal fed horn as shown
in Figure 14(b) where six images complete the solution. However
2Smythe, W. R. , "Static and Dynarnic Electricity,
McGraw-Hill, New York, 1950, p. 70.
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ifor the rectangular horn-principal plane fed, an infinite, or
at least large number of images are required to meet the
boundary conditions. This problem was not analyzed in detail,
but may lead to better understanding of the restrictions on the
design of this type feed.
4. 3	 Diagonal Fed Rectangular Horn
The horn geometry for the diagonal fed configuration
appears in Figure 15. Time did not permit as detailed an
investigation of this configuration as was devoted to the conical
horn; however, the preliminary results obtained were encoura-
ging. Appendix IV contains the patterns, pha p e plots, and
efficiency analysis over the scaled frequency band 1.9 to 2.6
GHz. Scaling requirements on this geometry resulted in a
horn lower in the frequency band than the conical horn, and
this lower frequency was limited by the test setup.
The results are summarized in Figures 16 through 18.
The total efficiency for a subtended angle of f 13.5 degrees is
not quite 75% over the minimum band, but analysis of Figure 17
indicates again the problem is in the beamwidth. Figure 18
illustrates the beamwidth variation. The VSWR for this horn
is plotted in Figure 13. Referring to Appendix III and IV, it
is noticed that the cross polarization for the diagonal fed horn
Js slightly better than the principal plane fed case averaging
about -20 dB; however, neither is as good as the conical horn.
A comparison of the cross polarization for the three cases is
made in Table V.
As these results represent only a small effort to develop
the diagonal horn, it is expected that the results obtained here
could be significantly improved. More effort is required to
reduce the resonance effects, which can be accomplished by
correct disc placement. Also, it was felt that the scaling
limitations applied perhaps did not result in the optimum mode
cutoff characteristics for this case. Further development would






DIAGONAL PLANE CROSS POLARIZATION LEVEL
CONICAL HORN SQUARE HORN
Norm. Diag.
Scaled Scaled Fed Fed
AGO AGO -dB AGO AGO -dB -dB
1.71 6.82 2 3. 1.91 6.82 19.0
1.91 7.6 °21.2 2.'1 7.487 16.3 21.2
2 , 1 3. 367 28. 2.24 8.0 22.8
2. 3 9.164 23.3 2. 3 8.2 21.0 17.0







2.6 9.27 17.3 i 7.0
r
5.0	 SUMMARY AND RECOMMENDATIONS
The results of this study have established the feasibility
of obtaining broadband multimode performance from both
conical and rectangular ;corns. The results obtained for the
conical horn are significantly better than the, rectangular horn;
however, this appears mainly due to the more concerted effort
applied to the conical horn development. It is expected the
diagonal plane fed horn could equal the coni^:al horn performance.
Figure 19 illustrates the degree of broadband pattern shaping
achieved with this design, representing a series of patterns
taken over the band 8 to 10 GHz. The small beamwidth variation
and low sidelobe level is typical of the results obtainable over
large bandwidths by this method.
Several factors remain which should be further investigated.
Some of these are:
a) The technique of resonance analysis illustrated in Tables I,
Ii, and III of the design procedure was not arrived at until
late in the program. In retrospect, it appears that further
development based on such an analysis would improve the
resonance cancellation, probably resulting in improved
efficiency, VSWR and cross polarization over the frequency
band.
b) Further effort is required to improve the rod in-+ut matching
for better overall input VSWR.
c) Theoretical analysis of the mode cutoff characteristics at
each end of the root, including experiniental investigation
of the patterns for various conditions, may lead to a more
optimum design from bandwidth considerations.
d) Possible use of the TE3 0 mode in the rectangular horn,
and the TE12 mode in the conical horn may permit even more





e) Investigation of rod support structure for high power
capability.
f) Analysis of the field configuration of the TEM mode in
the rectangular geometries by image techniques, as was
done for the circular multimode section, thus leading to
a better field matching technique at the end of the rods.
g) Further investigation of the junction phase effect and rod
excitation coefficients to enabel a more concise design
procedure would also be desirable.
Incorporation of the above topics into the multimode horn
development program should result in.-;gin efficient design procedure
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PHASE PATTERNS - ALINEAR POLARIZATION
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PSI -	 Polar Angle
ETA -	 Total Aperture Efficiency
ETS -	 Spillover Efficiency
ETI -	 Illumination Efficiency
ETX -	 Cross Polarization Efficiency
ETP -	 Pha-m Error Efficiency
ETB -	 Blockage Efficiency
E -	 E-Plane Pattern (dB)
EP -	 E-Plane Phase (deg)
H -	 H-Plane Pattern (d.B)
HP -	 H-Plane Phase (deg)
AW
, n
rFINAL JPL CONICAL FEED F 6 H PLANT 6.82 (,HZ
INPUT DATA AND CONTaOLS FOR MAIN
THETA INCREMENT=	 0050000
END VALUE OF THETA= 90.00000
=IGN OF INPUT DATA= -1.00000
ALUCKAGE n 	 000
NUMBER OF INPUT VALUES READ IN OR CALL=
	 23
IC1=	 1	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
1	 1
PSI ETA ETS F T I ETX ETP ETH F EP H HP
0.50 09002 0. 002 0.941 1.000 1.000 1.040 0.0 0 00
'h06)
000
1.00 0.007 09007 0.997 1.000 1.000 1.000 0.1 0.0 001 0.0
1.50 0. 017 0.017 09999 1.040 t * 000 :. vvv 'J•1 00 0 001 000
2900 0.029 09029 0.999 1.000 L. U00 t0100 001 11 .0 001 010
2.50 09045 0. U45 09999 1.000 1.000 1.000 0.2 0.0 0.2 0.0
3.00 09065 0.065 1.000 l o OOO 1.000 1.400 0.2 000 0.2 000
3.50 0.088 0.088 1.000 1.000 1.000 1.000 U. 3 0. n -,3 '-0	 0
4 00 0o 113 0. 113 1.OU') 1. J00 1.000 1. 000 0.5 11.0 005 000
4.50 0. 141 0. 141 0.999 1,000 1.000 1.000 0.6 00 0 0.6 000
5.00 09171 0. 171 0.999 1 4 000
 1.000 1.000 008 U. 0 0.7 011 0
5.50 0.203 0.204 0.999 1,303 19000 1.000 009 000 009 000
6.00 0.237 0.238 0.998 14000 10000 10000 ill 000 1.0 0.0
6.50 09273 0.273 0.998 1.000 1.000 1.000 1.3 j.r.) 1.3 000
700 0.349 0.309 0.997 lo000 1.000 1.400 196 000 1.5 0.0
7.50 0.345 0.346 0.996 1.0110 1.000 1.010 1.9 410 108 000
8.00 0.381 0.383 0.995 1.0G 1 0 1.000 1.00Q 2.1 000 291 000
8.50 0.417 0.420 09993 1 * 000 1.000 1.400 2.3 U00 2.3 000
9.00 0.453 0.456 0.992 1,00 1.000 1.000 2.6 0.0 206 000
9.50 0.488 0.493 0. 19001) 1,000 1.000 3.0 000 2.9 000
10.00 0.521 0.528 0.987 1.000 1.000 1.000 3.4 0.0 3.3 000
10.54 Oo 553 0.562 0.984 1.000 1.000 19000 3.7 000 3.6 000
11.00 0.583 0.594 09981 1.000 1.000 1.000 4.1 100 490 000
11.50 0.611 0.626 0.977 1.000 1.000 1.000 495 000 4.3 0.0
12.00 0.638 0.656 09973 1.001 1.000 1.000 4.9 004 4.7 000
12.50 0.663 0.684 09969 1.000 1.000 1.000 5.3 000 501 000
13.00 0.6850.711 0.964 1.000 1.000 1.000 597 0.0 5.6 000
13.50_ 0.706 0.737 0.958 1.000 1.000 1.000 6 9 1 003 691 000
14.000.724 0.760 0.952 1.000 1.000 1.000 6.6 000 6.5 0.0
140 1.00 0.740 0.783 09945 10000 10000 10000 7.0 000 6.9 9*0
15.00 0.754 0.803 ^.938 1.000 1.000 1.000 7.4 000 7.4 0.0
15.50 0. 766 0.823 09931 1.000 1.000 1.000 7o9 300 801 000
16.00 0.775 -0.840 0.922 1.000 1.000 1.300 8.3 0.0 8.7 000
16.50 0.782 0.856 0.9Y 1 1.000 1.000 1.000 808 010 9.4 0.0
17.00 0.786 0.870 0.904 1.000 1.000 1.000 9.3 000 1001 000
17.50 0.789 0.883 0.893 1.000 1.000 1.000 Q.7 000 1007 004
1800 0.789 0.895 0.882 1.000 1.000 1.000 10.2 000 11.-4 0.0
18.50 09788 0.905 0.871 1.000 1.000 1.000 10.6 0.0 12.3 000
19.00 0.765 0.914 0.859 10000 1.000 1.000 11.1 U.n 13.1 000
19.50 0.780 0.923 0.846 1.000 19004 1000 11.5 O.O 14.0 0.0
20900 0. 774 O. S30 0.833 0.999 1.0a0 1000 12.0 0.0 14.9 000
20.50 0.767 0.937 0.820 0.999 ls, 0"O 1.000 112.4 0.0 15.7 0.0
21.60 0.759 09943 09806 0.999 4 . t	 ^^+^ 1 > 700 12.9 0.0 1696 000
21.50 0. 749 0.948 0.792 0.999 1,	 . ol r)`:` 1, 100 13.3 0.0 17.7 n.0
22. 1,)'0 f0.739 00953 0. 777 6,90 ,1 00 1' " 00- 0,X70 13.8 000 1807
22.5O 0.728 0.957 0.763 0.9911 *000 14.2 000 191e,
23.00 0.111 0.961 4.748 0.998 1.000 1.000 14.7 0.0 20	 a
23. p0 0. 704 09964 0.733 00997 10000 10000 15.1 0.0 21 000
24.00 +0.692 0.967 0.718 0.997 1.000 1.000 15.6 0.0 23.0 000
24950 0.679 0.970 09703 09996 1.000 1000 16.1 0.0 23.6 0.0
tm
FINAL JPL CONICAL FEED E E H PLANE 7.2 GHZ
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END VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	 20
iCl=	 1	 IC2= 	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
I)
PSI ETA ETS E T I ETX ETP ETB E EP H HP
0.50 09002 0002 0.991 1.000 1000 1,.000 r^.1 010 001 000
1.00 06009 06009 0.997 1.000 1.000 1.30C 0.1 010 0.1 U.0
1950 09020 0.020 0.999 19000 1.000 19000 092 000 001 000
2900 09036 0.036 0.999 1.000 1.000 1.000 0.3 000 UO2 060
2.50 0.056 0.056 09999 19000 19000 19000 0.3 000 0.2 0.0
3.00 0.079 0.079 0.999 1.OnO 1.000 1.000 0.4 0.0 093 000
3.50 0. 107 0.107 0.999 1.000 1.000 1. JUO 0.6 0. U 0.4 0.0
4.00 4.137 0.137 0.999 1.000 1.000 1.000 0.7 000 006 000
4.50 0.171 0.171 0.999 1000 1000 1.000 009 000 007 000
5.00 0.206 0.207 0.999 1.000 1.000 1.000 1.1 000 009 000
5.50 4.244 0.245 09998 1.000 l.000 1.300 1.2 0.0 100 000
6.00 0.285 0.285 0.998 1.000 1000 1.000 1.4 n.o 102 0.0
6950 09326 0.327 0.997 1.000 1.000 1.000 1.7 0.0 105 0.0
7.00 0.36 41*
b,0
0.996 1.000 1.000 1.000 2.0 000 1.9 000
7.50 0.409 0.411 0.995 1.000 1.000 1.000 2.3 000 2.0 000
8.01 -0.450 4.453 09993 1.000 1.000 1000 2.7 0.0 2.3 0.0
8.50 0.490 0.495 0.991 1.000 1.000 1.000 390 0.0 2.6 0.0
9.00 '00 "530 0.536 0.989 1.000 1.000 1.000 3.3 040 209 060
9.50 0.568 0.576 0.98 7 1.000 1.000 1.000 3,7 O: G 3.3 000
10.00 0.664 0.614 0.983 1.000 1.000 1.000 4,2 0. 0 3.7 0.0
10.50 0.638 0.651 0.980 1.000 1.000 1.000 4.6 000 490 000
11.00 0.669 ' 0.686 0.975 1.000 1.000 1.000 5.1 0.0 494 000
11.50 0.69E 0.719 0.971 19000 1.000 1.000 505 000 4.8 000
12.00 0.724 0.751 0.965 1.000 1.000 1000 6.0 000 5.2 000
12.50 0.748
-
0o780 0.959 0.999 1.000 1.000 6.6 000 5.7 0.0
13.00 0.768 0.807 0.952 0.999 1.000 1.700 7.2 000 6.3 0.0
13.50 0.784 0.831 0.94 . 5 0.999 1.000 1.000 7.8 000 6.8 0.0
14.00 0.798 0.853 0.936 0.999 1.000 1.000 805 0.0 7.4 000
14.50 09808 0.873 0.926 0.999 1.000 1. 000 901 3.0 7.9 000
1500 0.816 0.891 0.916 0.999 1.000 1.000 9.7 0.0 805 000
15.50 0.820 0.907 0.905 0.999 1.300 1.000 10.6 0.0 9.2 0.0
16o "66--0.IQ1 ­6o92 1 0.893 0.999 1.000 1.000 11.4 000 909 000
16.50 0.819 0.933 0.879 0.999 1.000 1 * 000 12.3 0910 10.6 000
17.04 0. 815 0.94 3 0.865 0.999 1.000 1.000 13.2 0.0 11.3 n. 0
17.50 0.808 0.952 0.850 0.999 1.000 1.000 14.0 0.0 12.0 000
18.00 0.799 0.960 0.834 0.999 .1.000 1.000 14.9 0.0 12.7 0.0
18.50 09788 09966 0.817 0.998 1.1300 1.000 16.2 0.0 13.7 060
19.00
_ 
0.'175 0.971 Q.799 0.998 1.000 1.000 1705 J.0 14.7 0.0
19.50 0.759 0.975 0.780 0.998 1.000 19000 18.8 0.0 15.7 000
20.06 00742 0.978 0.760 0.998 1.000 1.000 20.1 0.0 16.7 000
20.50 09724 0.981 0.740 0.998 1.000 1.040 21.4 0.0 17.7 000
21.00 0.706 0.983 0.719 0.998 1.000 1.000 22.7 0.0 18.7 000
21.50 0.686 0.985 0.699 0.998 1.000 1.000 24.6 090 19.6 0.3
22.00~ 0.667 6.986 0.678 0.998 1.000 1.000 26.5 0.0 20.6 000
22.50 0.647 0.987 0.657 0.998 1.000 1.000 28.3 0.0 21,5 O.0
23.00 0.627 0.988 0.636 0.998 1.000 1.000 30.2 0.0 22.5 000
23.5 50 0.607 0.988 0.616 0.997 1.000 1.000 32.1 0.0 23.4 0.0
24.00 0,,5b7 -0.989 0.596 0.997 1.000 1.000 34.0 0.0 24.4 000
24.50 0.568 09989 0,576 0.997 1.000 1000 36.0 0.0 24.7 0.0
to
FINAL JPL CONICAL FEED E 6 H PLANE 7.2 GHl
	 7 ^►
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=
	 0050000
END VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 0.0
NUMBER OF INPUT VALUES READ IN OR CALC= 	 20
IC1=	 I.	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETB E EP 11 HP
0.50 09002 0002 0.991 1.000 1.	 00 19000 001 000 001 000
1900 00004 0.009 00997 10000 19000 1.300 001 0.0 001 U60
1950 0.020 09020 0.999 19000 19000 19000 0.2 000 001 000
200 0.036 0.036 0.949 1.000 1.000 1.000 093 0.0 002 000
2.50 0.056 0.056 0.999 1.000 1.000 1.000 0.3 0.0 0.2 0.0
3.00 0.079 0.079 0.999 1.000 10000 10000 0.4 000 0.3 000
3.50 0o 107 0. 107 0.999 1.000 1000 1. JUO 096 0. U 0.4 000
4.00 '0.13' 0.137 0.999 19000 1.000 19000 0.7 000 006 000
4.50 0.171 0.171 0.999 19000 10000 10000 009 l.0 007 000
5.06 0.206 0.207 0.999 1.000 1.000 1.000 101 000 009 0.0
5.50 0.244 0.245 09998 1.000 1.000 19300 1.2 000 100 000
6.00 0.285 09285 0.998 1.000 1.000 1.000 194 000 192 000
6.50 0.326 0.327 0.997 1.000 10000 19300 1.7 000 195 000
7.0 0.367 0.369 0.996 1.000 1.000 1.000 2.0 000 109 000
7.50 09409 09411 09995 1.000 19000 1.000 2.3 000 2.0 090
8.00 '0.450 0.453 0.993 1.000 1.000 1.000 297 000 2.3 0.0
8.50 0.490 01,495 0.991 1.000 1.000 1.000 390 0.0 2.6 0.0
9.00 ' 00'530 0.536 0069 1.000 1.000 1.000 393 000 209 000
9 * 50 0.568 0.576 09987 1.000 19000 1.000 397 000 3.3 000
10.00 4.604 0.614 0.983 1.000 1.000 1.000 4.2 0.0 3.7 0.0
10.50 0.638 09651 0.980 1.000 1.000 1000 4.6 000 4.0 000
11.00 0.669 0.686 0.975 1.000 1.000 1.000 5. 1 0. n 4.4 000
11.50 0.69E 0019 0.971 1.000 1.000 1.000 5.5 090 4.8 000
12.00 0.7'A7v ^ 0.751 0.965 1.000 1.000 1.000 6.0 000 5.2 000
12.50 0. °', 0.780 0.959 0.999- 1.000 1.000 6.6 090 5.7 000
13.00 0.168 "' 0,807 0.952 0.999 1.000 1.100 7o2 000 693 000
13.50 0.784 0.8 31 09945 0.999 1.000 1000 798 000 6.8 0.0
14. 00 0.798 0.853 0,6936 0.999 1.000 1.000 S O S 000 794 000
14.50 0.808 09873 0.926 0.999 1.000 1. J00 901 3. 0 7.9 0.0
15.00 0.816 0.891 U. 91, 6 0.999 19000 1.000 997 00 0 8.5 000
15.50 0.820 0.407 0.905 0.999 1.000 19000 1096 000 992 0.0
16.00- -0. " 821 .-0.921 0.893 0.999 1.000 19000 11.4 000 909 0.0
16.50 0.819 0.933 0.879 0.999 19000 1.000 12.3 0.0 10.6 000
17900 0.815 0.94 3 0.865 0.999 1.000 1.000 13.2 090 11.3 0.0
170,50 x.808 09952 09850 0.999 1.000 1.000 14.0 090 12 * 0 0.0
18.00 0.799 0.960 0.834 0.999 .1.000 1.000 1 ,4.9 0.0 12.7 0.0
18950 09788 0.966 0.817 0.998 1.000 1.000 16.2 0.0 13.7 0.0
19.00'0.775 0.971 0.799 0.998 1.000 1.000 17.5 0.0 14.7 010
19.50 0.759 0.975 0.780 0.998 1.000 19000 18.8 0.0 15.7 000
20.06 0.742 4.978 0.760 0.998 1.000 1.000 20.1 0.0 16.7 000
20.50 0.724 09981 0.740 0.998 1.000 1.000 21.4 0.0 17.7 000
21.00 .0.706 0.983 0.719 0.998 1.000 1.000 22.7 090 1897 0 0 0
21.50 0.686 0.985 0.699 0.998 1.000 1.000 24.6 090 1906 000
2M6-60667' 0.986 0.678 0.998 1.006 1.000 26.5 0.0 20* 6 0.0
22.50 09647 0.987 09657 0.998 1.000 1.000 23.3 0.0 21.5 000
23000 0.627 0.988 0.636 09998 1.000 1.000 30,2 0.0 22.5 0.0
2301 50 0.6_07 0.988 0.616 0.997 1.000 1.000 '► 2.1 0.0 2.3.4 0.0
24.00 0.587 .0.989 0.596 0.997 1.000 1.000 34.0 0.0 24.4 000
24.50 0.568 0.989 0.5 76 0.997 1.000 1.000 3690 0.0 24.7 'j. 0
is
FINAL JPL CONICAL FEED E E H PLANE 7.4 GHL	 %nA
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT x	0050000
FNV VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLCCKAGE=	 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	
is
IC 1=	 1	 IC2=	 2	 IC3=	 1	 IC4=	 I
ANTENNA FLED EFFICIENCY
PSI ETA	 ETS
	 ETI	 ETX	 ETP	 ET8	 E	 EP	 H	 HP
0050 10002 0.002 0.991 1.000 1.000 1.000 0.0 0.0 U.1 000
1.J0 00009 U.00q 00997 10000 10000 1000C 001 000 0.1 000
1.53 0.019 00019 0.999 1.000 1.000 10000 001 000 0.2 000
20,)0 00034 0.034 0.999 1.000 1.000 19000 0.1 0.0 0.3 000
2.53 0.052 00053 0.999 1.000 1.000 10000 002 0 * 0 U.3 0.0
39J0 00 I75 00075 1.000 1.000 1.000 10000 002 0 6 0 0.4 0.10
3950 00131 00101 10000 1.000 1.000 10000 0.3 001 0.6 000
4.00 C0130 0.130 0.999 19000 1.000 1.000 0.5 000 0.7 000
4950 00161 0.162 0.999 1.003 19000 10000 0.6 000 009 000
5930 0. 195 0. 196 0.999 1.003 1.000 1.000 0. 8 000 1.1 0.0
5.50 0.232 00232 0.989 1.000 1.000 1.000 0.9 000 1.2 000
6.11 0.271 00270 0.998 1.000 1.000 1.000 101 000 1.4 000
6.53 0.309 0.310 09997 1.000 1.000 1.000 1.4 0.0 1.7 000
7000 00348 0.350 09996 10000 1.000 19000 1.6 000 70 000
7.50 0.388 00390 00995 10000 10000 10000 109 000 2.3 000
8.01 0.428 0.430 0.994 10000 1.000 1.000 2.2 000 2.6 000
8.51 0.467 0.471 00992 1.000 1.000 1.000 2.4 000 209 000
q .00 0.505 0.511 0.990 1.000 10000 10000 207 000 302 000
9.50 0.543 0.550 00588 1.000 19000 1.000 3.1 000 3.6 000
10.0 11 0.578 09587 0.985 1.000 1.000 10000 3.5 0.0 4.0 000
10.5^ 0,611 0.623 09981 1.000 1.000 1. J00 3. 8 000 494 0.0
11.00 0.643 0.658 0.977 1.003 1.000 1.000 4.2 000 4.8 000
11.50 0.672 0.691 0.973 0.999 1.000 10000 406 000 592 000
12.00 0.699 0.723 0.969 0.999 19000 1.000 590 0410 5.6 000
12.50 0.724 0.752 0.963 0.999 1.000 1.000 5.5 090 6.2 000
13.00 0. 745 0.779 00 95 7 0.999 1.000 1.000 60 0 J00 6o7 000
13.50 0.764 0.805 0.950 0.999 1.000 1.000 6.4 000 7.3 000
14.00 0.780 0.828 0.943 0.999 10000 1.000 6.9 000 7.9 000
14.50 0.793 0.849 0.934 00999 1.000 19000 704 000 894 000
15.00 0.803 0.868 09925 00999 10000 10000 7.9 000 900 000
15.50 0.811 0.886 0.916 0.999 1.000 1.000 8.5 000 91.8 000
16900 0. 815 0.901 0 090 5 09999 10 000 10 000 992 090 10.6 000
16050 0.816 00915 00893 0.999 1.000 1.000 908 0.0 11.4 000
17.10 0.814 0.926 0.880 00999 1.000 1.000 1,0.5 000 12.2 000
17.50 00810 0.937 09867 00999 1.000 10000 1101 000 1300 000
18.00 0.805 0.945 0.852 00999 1.000 1.000 1168 0.0 13.8 000
18.50 0. 797 0.953 0.837 00 999 1.000 1.000 1296 090 14.8 0.0
1900 00 78 7 0 0 960 0.821 00 998 10 000 10 000 130 5 090 15 0 7 000
19950 0.775 09965 09804 0.998 10 000 10 000 140 3 0.0 1697 000
20 * 00 0 0
 762 00969 0.787 0.998 10 000 10 000 150 1 0.0 17.7 000
20.51 0.747 0.973 0.76.9 0.998 10000 10000 16.0 0.0 18.6 000
21.00 0.732 0.976 00 751 0.998 10 000 10 000 1.6.8 00 0 19.6 0.0
21.50 00 716 00 979 0. 733 09998 10 000 10 000 17.7 0.0 2092 0.0
22.00 0.700' 0.981 0.714 00998 1.000 1.000 18.6 0.0 2009 000
22.50 0.683 0.983 0.696 0.998 1.000 10000 19.5 0.0 21.5 0.0
23.00 00667 09985 0.678 00998 10000 1.000 20.5 0.0 22.2 00
2 3.50 0.650, 0.986 0.660 09998 1.000 1.000 210 4 0.0 2298 090
24.00 0.63 30.987 00643 00998 1.000 10000 22.3 0.0 2305 000
24.50 0.617 099 88 00626 00998 1.000 1.000 23.4 0.0 23.6 000
a
wFINAL JPL CONICAL FEED E 6 H PLANE 7.6 GHl.	 ^^p
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	 26
ICI=	 1	 IUs-	 2	 IC 3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA	 ETS	 FTI
	
ETX	 ETP	 ETA	 E	 EP	 H	 HP
0.50 0.002 0.002 09991 1.000 1.000 19000 0.1 000 0.1 000
1000 00010 00010 00997 10000 10000 10000 001 010 001 000
1.50 0.022 0.022 00999 10000 10000 t. )00 0.1 3. 0 001 000
2.00 09039 0.039 C.999 1.000 1.000 1.'000 0.2 000 0.2 000
2.50 0.061 0.061 0.999 1.000 1000 1000 0.2 000 O.2 000
3.00 0.086 0.087 19000 1.000 1.000 1.000 0.3 000 0.3 0.0
3.50 0.116 0.116 1.000 1.000 1.000 1.000 J.5 O.0 005 000
4.00 0.149 0.149 09999 1.000 1.00C L.000 0.7 000 0.7 000
4950 0.184 0.185 0.999 1.000 1.000 1.000 009 000 0.8 0.0
5.00 0.222 0.223 0.998 1.000 1.000 1.000 1,+ 2 000 100 0.0
5.50 0.262 0.263 0.998 1.000 1.000 1.000 1.4 000 102 U00
6.00 0.304 0.305 0.997 1.000 1.000 1.000 1.6 0.0 1.4 000
6.50 0.346 0.347 0.996 1.000 1.000 1.JO0 109 000 107 000
7.00 0.388 0.;90 0.995 1.000 1.000 1.000 2.3 000 2.0 000
7.50 0.430 0.433 09993 1.000 1.000 1.000 2.6 000 2.3 000
8.00 09471 0.475 0.991 1.000 1.000 1.000 3.0 000 2.6 U00
8.50 0.511 0.517 0.989 1.000 1.000 19000 3.3 000 2.9 000
900 0.551 0.559 0.986 1.000 1.000 1000 3.7 000 3.2 000
9.50 0.588 0.598 0.983 1.000 1000 1.000 4.3 000 3.6 000
10000 00622 0.635 0.979 1.000 1.000 1.000 4.8 000 4.1 000
10.50 0.653 0.670 0.974 1.000 1.000 1.000 5.4 000 4.5 000
11.00 0.680 0.703 0.968 0.999 1.000 1.300 6.0 000 4.9 000
11.50 0.705 0.734 0.962 0.999 1.000 1.000 6.5 U00 5.4 000
12.00 0.727 0.762 0.955 0.999 1.000 1.000 7.1 000 508 000
12.50 0. T46 0.788 0.947 0.999' 1.000 1.000 7o7 000 6.4 000
13.00 0.761 0.812 0.939 0.999 1.000 1.000 8.4 0.0 6.9 040
13.59 0.773 0.833 0.929 0.999 1.000 1.000 900 000 7.5 000
14.00 0.783 0.853 0019 0.998 1.000 1.000 9.7 000 801 000
14.50 0.789 0.870 0.908 0.998 1.000 1.00C 10.3 0.0 8.6 00
15.00 0.793 0.886 0.896 0.'J98 1.000 1.000 11.0 000 9.2 000
15.50 0.794 0.900 09884 0. 998 1000 1.000 11.8 000 1000 000
16900 0.792 0o912 0.870 0.998 1.000 1.000 12.6 000 1009 000
16.50 0.787 0.922 0.855 0.998 1.000 1.000 13.4 O.0 11.7 000
1700 0.779 0.930 0.840 0.998 1.000 1.000 14.2 0.0 12,5 000
17.50 0.770 0.938 0.823 0.998 1.000 1.000 15.0 O.O 13.4 000
18.00 0.759 0.944 0.806 0.998 1.000 1.000 1598 0.0 14.2 000
18.50 0047 0.949 0089 0.998 19000 1.000 16.5 0.0 15.1 0.0
19.00 0.734 0.954 0.771 0.998 1.00O 1.000 17.3 0.0 15.9 000 A
19.50 0.719 0.957 0.753 0.998 1.000 1.00C 18.0 0.0 16.8 000F
20.00 0.704 0.961 0.735 0.998 1.000 1.400 1807 0.0 17.7 000
20950 _0.689 09963 0.717 0.998 1.000 1.000 1995 0. J 18.5 000
2100 0.673 0.966 0.699 0.998 1.000 1.000 20.2 0.0 19.4 000':
21.50 0.657 0.968 0.681 0.998 1.000 1.000 20.8 0.0 20.1 0.0
22.00 0.642 0.970 0.663 0.998 1.000 1.000 21,3 0.0 20.8 000
22950 0.646 0.971 0.646 x.998 1.000 1000 21.9 0.0 2195 0.0
23.00 09611 09973 0.629 0.998 1000 1.00.0 22.5 0.0 22.3 000^
23.50 0.595 09974 0.613 0.998 1.000 1.000 23.0 0.0 23.0 000
24.00 0.580 0.975 0.597 0.998 1.000 1.000 23.6 0.0 23.7 000
24.50 0.566 0.976 0.581 0.''98 1.000 lo	 00 24.2 U.0 23.9 000
FINAL JPL CONICAL FEED E s H PLANE 7.d G141	 Its A
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT=	 0950000
END VALUE OF THETA= 90900000
SIGN OF INPUT DATA= -1.00000
ALOCKAGE=	 000
NUMNFR nF INPUT VALUES READ IN OR CALC= 	 26
ICI=	 1	 IC2=	 2	 IC3=	 l	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA	 ETS	 ETI	 ETX	 ETP	 ET8	 E	 EP	 H	 HP
0.50 6.003 0.003 0.991 19300 1.000 19000 091 000 001 000
1.00 00011 x,011 00997 10000 10000 10000 0.2 090 0.1 000
1.50 0.024 09024 09999 1.000 1.000 1.000 0.3 000 0.2 000
2.00 0043 0043 0.999 1.000 1. X00 1.000 0.3 000 U.3 000
2.50 0.066 0.066 0.999 1.000 1.000 19000 094 000 0.3 000
3900 0.095 0.095 0.999 10007 10000 10000 0.5 000 0.4 000
3.50 0.127 0.127 09999 1.000 1.000 1.000 0.7 000 096 000
4.00 0.162 09162 0.999 1.000 1000 19000 100 0.0 007 000
4.50 0.200 0.200 0.999 1.000 19000 1.000 1.2 000 009 000
5.00 0.241 09241 0.998 1.000 1.000 1.000 1.5 000 101 0.0
595J 0.283 0.284 0.997 1.000 1.000 19000 1.7 0.0 102 000
6.00 0.328 0.329 09997 1.000 10000 1.000 2.0 000 1.4 000
6950 09373 0.374 0.996 1.000 1.000 1.000 294 000 1.7 000
7.00 0.417 0.420 0.994 0.999 1.000 1.000 2.8 000 2.1 000
7.50 09460 0.464 0.992 00999 10000 10000 3.2 000 Z.4 000
8.00 0.502 0.508 0.989 0.999 1.000 1.000 3.7 010 2.7 000
8.50 0.542 0.551 0.986 0.999 1.000 1.000 491 000 3.1 000
900 0.581 0.592 0.983 0.999 1.000 1.000 4.5 000 3.4 000
9.50 0.618 0.632 0.979 0.998 1.000 1.000 5.1 000 3.8 000
10.00 0.650 0.669 0.974 0.998 1.000 1.400 5.8 000 4.3 000
10950 0.679 0003 0.968 0.998 ),6100
 l .000 6.4 000 4.7 000
11.00 0.705 0.735 0.962 0.997 Iv000 19000 7.1 0.0 501 000
11.50 0.728 0.765 0.954 0.997 1.000 1.000 7.7 000 5.6 000
12.00 0.74 7 0.793 0.946 0.997 1.000 1.000 8.4 000 6.0 000
12.50 0.763 0.818 0.937 0.996 1.000 1.000 994 0.0 6.6 0.0
13.00 0.775 0.840 0.927 0.995 1.000 1000 10.3 000 7.1 000
13.50 0.782 0.859 0.915 0.995 1.000 1.000 11.3 0.0 7.7 000
14.00 09786 C.877 0.903 0.994 1.000 1.000 12.3 Q00 8.3 000
14.50 0.787 0.892 0.889 0.993 1.000 1.000 13.2 000 808 000
15.00 0.786 0.905 0.875 0.992 1.000 1.000 14.2 0.0 9.4 0.0
15.50 0.781 0.917 0.859 0.991 1.000 1.000 15.8 000 1001 000
16.00 0.773 0.927 09842 C.990 1.000 1.000 17.5 000 1009 000
16.50 0.762 0.935 0.823 0.989 1.000 1.000 19.1 0.0 11.6 000
1700 0048 0.942 0.804 0.988 1.000 1.000 20.7 0.0 12.4 000
17.50 0.733 0.947 C.784 0.987 1.000 1.000 22.4 0.0 13.1 000
18.00 0.717 0.952 0.764 0.986 1.000 1.000 24.0 090 13.9 000
18.'0 0.700 0.956 0.743 0.985 IsOJO 1.000 26:0 0.0 14.6 000
19.00 0.682 0.960 0.722 0.985 1.000 1.000 28.1 0.0 15.4 000
19.50 0.664 0.963 0.701 0.984 1.000 19000 30.1 0.0 16.1 000
20.00 0.645 0.965 0.680 0.983 19000 1.000 32.1 ' 0.0 16.9 000
20.50 0.627 0.967 09659 0.98 2 1.000 19000 34.2 0.0 17.6 0.0
21.00 0.608 0. 969 0.6 39 0,982 1.000 1.000 36.2 0.0 18 * 4 000
21.50 0.590 0.971 09620 0.981 1.000 1.000 35.2 090 1990 000
22.00 0.573 0.472 0.601 0.980 1.000 1.000 34.3 0.0 19.7 0.0
22.50 0.556 0.974 0.583 0.980 19000 1.000 33.3 0.0 20.3 000
23.00 00541 0.975 0.566 0.980 1.000 1.000 3293 0.-0 21.0 000
23.50 0.526 , 0.976 0.550 09980 1.000 1.000 31.4 O.O 21.6 000
24.00 0.512 0.977 0035 0.979 1.000 1.000 30.4 0.0 22.3 000
24.50 0.4`78 0.978 0.520 0.979 1.000 1.000 30.6 0.0 . 22.5 0.0
^p,
i g ^►
FINAL JPL CONICAL FEED E 6 H PLANE 890 GHt
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0.50000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE= 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	 23




PSI ETA ETS ETI ETX ETP ETS E EP H HP
0950 OoG02 0.002 09991 19000 1.000 t.000 091 000 000 000
1000 00010 0.010 00997 10000 10000 10000 001 0110 001 000
1.50 0.022 0.022 0.999 19000 1.000 1.000 0.2 000 001 000
2.00 0.039 0.039 0.999 1.000 1. X00 1.000 0. 3 000 001 000
2.50 0.060 0.060 0.999 1.000 1.000 1.000 0.3 000 0.2 000
3.00 0.085 0.086 1.000 1.000 1.000 1000 0.4 000 0.2 000
3.'500.115 0.115 1.000 '6000 1.000 1.000 096 000 0.4 000
4.00 0.147 0.148 0.999 1.000 1.000 19000 0.8 000 0.6 000
4.50 0:183 0.183 3.999 1.000 1.000 1.000 100 000 007 000
5.00 0.220 0.221 0.999 1.000 1.000 19000 1.2 000 009 000
5.50 0.260 0.261 0.998 1. 000 1. 000 t. nOO 1.4 000 lot 000
6.00 0.302 0.302 0.997 1.000 1.000 1.000 1.6 0.0 1.3 000
6:50 . 0344 0.345 0.996 1.000 1.000 1.000 109 000 1.6 000
7.00 0.387 0.389 00995 10000 10000 1.000 2.3 090 109 000
7.50 0o429 0.432 0.994 1.000 1.000 11000 2.6 000 2.1 000
8.00 0.471 0.475 0.992 1.000 19000 1.000 2.9 000 2.4 000
8.50 0.512 0.517 0.990 1.000 1.000 1.000 3.3 000 297 000
9.00 0.552 0.560 0.987 1.000 1.000 1.000 3.6 000 3.0 000
9950 0.591 0.600 09984 1.000 1.000 1.000 4.1 000 3.4 000
10000 0.626 0.639 0.981 0.999 1.000 1.000 4.7 000 3.9 000
10.50 0.658 0.675 0.976 0.999 1.000 1.000 5.2 000 4.3 000
1100 0.68 7 0.709 09971 0.999 1.000 1.000 5.7 000 4.7 000
11:50 0.714 0.740 0.965 0.999 1.000 1.000 6.3 000 5.2 000
12.00 0.737 0.770 0.959 0.999 1.000 1.000 6.8 0.0 5.6 000
12.50 0.758 0.798 0.951 09999 1.000 1.000 7.4 000 6.1 000
13.00 Os775 0.822 0.943 00999 1.000 1.000 8.1 000 6.7 000
1.'SD^O.7I38 0.845 0.934 0.999 1.000 1000 Be? 000 7.2 000
14.00 0.799 09866 0.924 0.998 1.000 1.000 9.3 000 7.8 000
149 50 0.807 0.884 0.914 0.998 1.000 1.000 10.0 000 811 3 000
15.00 0.812 0.901 0003 0.998 1.000 1.000 10.6 000 809 0.00
15050 0. 814 0.916 0.891 0. x',48 1.000 1.000 11.4 000 9.6 000
16. h0 0. 813 0.928 0.878 0.998 19000 1.000 12.3 0.0 10o4- 0.0
'16 * 50 07.809 0.939 0.864 0.998 1.000 1.000 13.1 000 11 a 1 000
1'1.00 0.803 0.949 0.848 0.998 1.000 1.000 14.0 000 1109 000
17.50 0095 0.957 0.833 0.998 1.000 1.000 14.8 0.0 12.6 000
18.00 0.785 0.964 0.816 0.997 1.000 1.000 15.7 0.0 13.4 000
18950 0.773 0.970 0.799 0.997 1.000 1.000 16.8 0.0 14.4 000
1900 0.759 0.974 0.781 0.997 1.000 1.000 17.9 0.0 15.3 000
190'50`0.743 0.978 0:762 0.997 1.000 1.000 1809 0.0 16:3 000
2000 0.727 0.981 0.743 0.997 1.000 1.000 20.0 000 17.3 0.0
20.50 '0:71(i 0.984 0.723 0.997 1.000 19000 21.1 0.0 18.2 000
21.00 0.692 0.986 0.704 0.997 1.000 1.000 22.2 0.0 19.2 000
2 i.SR 11.673 0.988 0.684 0.997 1.000 1.000 23.4 0.0 20.2 000
22.00 0.655 09989 0.664 0.997 19000 1.000 24.6 0.0 21.3 000
FINAL JPL CONICAL FEED E E H PLANE 8.2 GHZ
	
z3A
INPUT DATA AND CONTROLS FOR MAIN
THFT4 INCREMENT=
	 0.50000
ENO VALUE OF THETA= 90900000
SIGN nF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMAER OF INPUT VALUES READ IN OR CALC=
	 24
ICI=	 1	 IC22	 2	 IC3=	 1	 IC4=	 1
ANTENNA FLED EFFICIENCY
PSI ETA ETS ETI F:'TX ETP ETR E EP H HP
0.50 0.133 O.On3 0.991 1.000 19000 1.000 001 000 0.1 000
1.00 09012 0.012 0.99 7 1.000 10000 1.000 001 000 001 000
1.5 J 0.027 0.027 0.999 1.004 1.030 1.000 0.2 000 001 000
2.00 M48 0. 048 0.999 1.000 1.000 1.000 0.3 0. C 0.2 000
2.50 0.075 0.075 0.999 1.000 1.000 1.000 0.3 000 002 ').0
3.00 0.107 0.107 0.999 1.000 1.000 1.30C 0.4 000 0.3 000
3.50 0.14 3 0. 143 0.999 1.000 1.On0 1.000 007 000 005 000
4.00 09183 0.183 0.999 19000 1.000 1.000 1.0 000 007 000
4.5n 4.?26 0.226 C•999 1.000 1003 1.000 1.3 0.0 008 0.0
5.0J 0.270 0.271 0.998 1.000 1.000 1.000 1.6 000 100 000
5.50 0017 0018 0.997 1.000 1.000 1.000 1.9 000 102 000
6.Ol 0.366 0.367 0.996 0.999 1.000 1.000 2.2 000 1.4 000
6.50 09414 09417 0.993 0.999 1. n00 1.000 207 000 le? 000
700 0.461 3.465 00992 00994 10300 10000 3.2 000 2.1 000
7.5 0 0.53 7 0. 513 0.990 0. 998 1.000 1.000 3o? 000 2.4 000
800 0.550 0.559 09981 0.998 1.000 1.000 4.3 000 207 000
8.50 4.592 0.603 0.983 0.998 1.000 1.000 4.8 000 3.1 000
9.00 0.631 0.646 0.979 0.997 1.000 1.000 5.3 000 3.4 000
9.50 0.666 0.687 0.974 0.996 1.000 1.000 6.1 000 3.9 0.0
10 * On n.697 0.724 0.967 0.996 1.000 1.000 699 000 4.4 300
10.50 0023 0057 0.959 0.995 1.000 1.000 7.7 000 4.9 000
11.0 0.745 0.788 0.951 0.994, 1.000 1.000 805 000 505 000
11.50 0.762 0.816 C.941 0.993 1.000 Y.00i 993 000 6.0 000
1200 0.777 0.841 0.931 0.992 1.000 1.000 10.1 0.0 6.5 000
12.54 09786 0,863 09919 09991 1. 000 1.000 11.4 000 7.1 000
13.00 0091 0.882 0.405 0.990 1.000 1.000 12.6 000 7.8 000
13.50 0091 0.899 0.890 00989 1.000 1.000 13.9 000 8.4 000
1400 4.798 4.913 0.874 0.988 1.000 1.000 15.2 000 901 000
14.50 u.782 0.926 0.857 0.986 1.000 1.000 16.4 000 9.7 0.0
15.00 0.774 0.937 0.839 0.985 1.000 1.000 17.7 0.0 10.4 000
15.50 0.763 0.946 00 , 820 0.984 1.000 1.000 19.4 0.0 11.3 000
16.00 0.749 0.953 09799 0.983 to 000 1.000 21.1 0.0 12.3 0.0
16.54 0.732 0.959 0,778 09982 1.000 1.000 22.8 0.0 13.2 000
17.00 0.715 0.964 0.756 0.981 1.000 1.000 24.5 0.0 14.1 000
17.50 0.696 0.968 0. 733 0.980 1. 000 1.000 26.2 0.0 15.1 000
18.00 0.676 0.971 0.711 0.979 1.000 1.00 q 27.9 000 1600 000
18.50 0.656 0.974 0.6b / 0.978 1.000 1.000 27.9 0.0 17.2 000
19.00 4.636 0.976 0.667 0.978 1006 - 1000' 27.9	 .._ 0.0 18.5 0.0
19.50 0.616 09978 0.645 0.978 1.000 1.000 27.9 000 1907 000
20.00 0.597 0.979 0.624 0.977 1.000 1.000 27.9 0.0 2009 0.0
20.50 0.578 0.980 0.603 0.977 1.000 1.000 27.9 0.0 22.2 000
21.00 0.560 0.981 0.584 00917 1.000 1.000 27.9 0.0 23.4 01.0
21.50 0.542 0. +982 0.565 0.977 1.000 1.000 27.8 0.0 24.1 000
22.00 0.525 x•982 0.547 ' 00' 077 1,.000 1.000 27.8 000 24.8 000
22.50 0.549 0.983 0.530 0.977 1.000 1.000 27.7 0.0 25.5 000
23.30 Ok 493 0.984 0.513 0.977 19000 1.000 27.6 0.0 26.3 0.0
23.50 0.479 0 t 984 0.498 0.977 1. 000 1.000 27.6 0.0 27.0 0.0
24.00 6 * 465 d.985 0.483 0.977 10000 19000 27.5 '0.0 27.7 000
24.50 0.452 0.985 0.469 n•977 1.000 1.000 28.4 0.0 27.6 0.0
FINAL JPL CONICAL FFEU E 6 H PLANE 6.367 GHZ
	 4k
	 <r
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT=	 095Ci0o
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=	 0.0
NUMBER OF INPUT VALUES RFAO IN OF CALC=
	
18




PSI ETA	 ETS	 FTI
	
ETX	 FTP	 FTB	 E	 EP	 H	 HP
0.50 0.003 09003 C.991 1.000 1.030 1.000 X191 000 091 090
1900 0.011 0.011 09997 19000 1.000 1900C 001 090 001 0.0
1.50 0.025 0.025 0099 1.000 19001 19000 0.2 000 0.2 0.0
2.00 0.043 0.044 0.999 1.003 1.130 1.100 0.3 09C 093 000
2950 09067 0.067 C9999 1.000 1.000 1.000 003 000 093 090
3900 09096 09096 0.999 19000 1.000 1.9000 094 000 094 09r)
3950 09129 09129 0.999 1.000 1.100 1900C 006 090 0.6 090
4900 09164 0.165 0.999 19000 1.000 19400 099 090 0.8 000
4950 09203 09203 C9999 1.000 19000 1.000 191 090 190 090
5900 09244 09244 0.998 1.000 1.000 19000 193 000 1.2 090
5.50 09 28 7 0.288 0.997 19000 1.000 1.300 1.6 000 1.4 000
6900 09332 09333 0.997 1.000 19040 19000 198 090 196 090
6.50 0.377 0.379 0.995 1.000 1.000 1000 201 000 109 000
7900 0.422 09425 0.994 L.000 1.000 1.100 2.5 090 2.3 000
7950 09466 0.470 0.992 1.000 1.000 1.000 29A 090 296 090
8900 09510 09515 09910 1.000 1.000 1.000 392 060 299 000
8 950 09552 09559 C.98 7 1.000 1.000 1.300 3.5 000 3.3 000
9900 6.593 Oo6O3 0084 1.000 1 * 3 00 1.000 399 090 396 090
9.50 09631 09 644 0.981 19 000 1000 1.000 4.4 000 il. 1 000
10.00 0.666 0.683 09976 1.000 1000 1.000 5. C 090 4.7 090
10950 09697 09718 C9970 1.000 19070 1.000 595 090 592 090
11.00 0.724 0. 7r 1 0.964 1.000 1.000 1.000 69 1 000 5.7 000
11.50 0.748 0.782 0.957 1.000 19100 Iw000 6.6 090 6.3 090
12900 0.768 09810 0.949 1.000 10000 10000 792 090 6.8 0.0
12950 0.785 0.835 C9940 1.000 1.000 1.000 7.9 000 795 000
13900 09797 09858 09930 1.000 1.030 19300 896 090 892 000
13.50 0.806 0.878 C.918 1.000 1.000 19000 993 000 809 000
14.00 0.Sll 0.895 0.906 19000 1.000 1.000 10.0 090 996 000
14950 09 813 09911 0.893 1.000 19000 1.000 1097 09 0 100 090
15900 0.813 0.924 0.879 1.000 19000 1.000 11.4 000 1190 000
15.50 09 809 09936 0.864 19030 1.000 1..000 129 2 090 1290 090
16900 09 802 09 946 09 848 1.000 1.000 1.000 1390 0.0 13.0 0.0
16.50 09793 09954 09831 1.000 1.000 1.000 13.8 0.0 1490 000
17900 09781 0.961 0.813 1.000 1.000 19000 1497 090 1591 000
17950 09768 0.967 0094 1.000 1.000 19000 1595 0.0 1691 000
18.00 0.753 09971 0.775 1.000 19000 1.000 1693 0.0 1791 090
18.50 0.737 0.975 0.756 1.000 1.000 1.000 1791 090 1892 000
19.06 09720 09978 09736 19000 1.400 1.000 1799 090 1994 010
19950 0.702 09981 0.716 1.000 19000 19000 1897 090 2095 094
20900 0.684 09983 0.696 1.000 19000 19000 1996 090 2197 000
20954 09665 09985 09675 19000 19000 19000 20.4 090 22.8 090
21.00 00- 647 09987 0.656 1.000 19000 1.000 2192 090 2490 090
21950 09628 09988 0.636 1.000 1.000 1.000 2199 0.0 2495 090
22900 00616 09989 C.617 19000 19000 1.000 2297 0.0 2591 090
22.50 09593 09990 0.599 19000 19000 1.000 2394 090 25.6 090
23900 09576 09991 0,581 19000 19000 19000 2492 0.0 269L 090
23 1 50 09559 0,991 0.564 1.000 1,000 1.000 2499 090 2697 090





0.532 1.000 19000 19000 26.6 090 2791 0.0
FINAL JPL CONICAL FEED E 6 M PLANE R.5 GHZ 	 s9A
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT•
	 0.50000
ENO VALUE OF THETA* 90.00000




NUMBER OF INPUT VALUES READ IN OR CALC=
	 18
IC1=	 1	 IC2=	 2	 IC3=	 1	 IC4*	 1
ANTENNA FEED EFFICIENCY
PSI ETA	 ETS
	 ETl	 ETX	 ETP	 ETS	 E	 EP	 H	 MP
0.50 0.003 0.003 0.991 19000 1.000 1.000 001 000 001 000
1.00 j• 011 0.011 ' 0.991 19006 1.000 1.000 Clot 0.0 001 000
1.5n 0.024 0.024 0.999 1.000 1.000 1.000 0.2 000 001 000
2900 0042 0.042 0.999 1.000 1.000 19000 0.3 0.6 U. 2 0.0
•	 2.50 0.065 0.065 0.999 19000 1.000 1.000 0.3 000 0.2 000
3.00 0.93 0.093 0.999 10000 1.000 10000 0.4 000 003 000
3.50 0.123 0.125 09999 1.000 1.000 1.000 0.6 000 005 000
4.00 U.160 O.160 0.999 10000 10000 10000 098 000 0 0 7 000
4.50 0.198 0.198 0.999 1.000 1.000 1.000 1.0 000 009 000
5.00 0.239 00239 00998 10000 10000 10000 1.2 0.0 1.2 000
5.50 0.281 0.282 0.998 _1.000 1.000 1» 000 1.4 000 1.4 090
6.00 0.325 09326 0.997 1.000 1. 000 1.000 196 0.0 1.6 0.0
6950 0070 0.372 0.996 19000 1.000 1.000 109 0.0 109 000
7900 0.415' 69411­6044 1.000 1.000 19000 2.3 - 6.0 2.3 000
7.50 0.459 0.462 0.993 1.000 1.000 1.000 2.6 tl.0 2.6 000
8.00 0.502 0.507 0.990 1.000 1.000 1.000 2.9 000 209 000
8.50 0.544 0.551 0.988 1.000 1.000 1.00u 3.3 000 3.3 0.0
9900 0.585 09594 0."985 1.000 1.000 1.000 3.6 000 3.6 000
9.50 119624 0.636 0.982 1.000 1.000 1.000 4. 1 000 4.1 000
10.00 09659 0 9 674'- 00'011 10000 10000 10000 4.6 000 4.7 000
10.50 0.6510 0010 0.972 1.000 1.000 1.000 591 000 502 0.0
11.00 0.718 0.744 0.966 1.000 10000 10000 507 000 5.7 000
11.50 0043 J.775 0.959 1,000 1.000 1.000 6.2 000 6.3 000
12.OU 0.764 0.803 0.952 1.000 1.000 1.000 6.7 090 6.8 000
12.50 0.782 0.829 0.943 1.000 10000 1.000 703 000 795 000
13000 0.796 09853 0.934 ` 1.000 1.000 19000 8.0 000 8.2 000
13.50 0.806 0.873 0.923 1.000 10000 1.000 8.6 000 8.9 000
14900 0.813 0.892 09911 1.000 14000 1.000 9.2 000 9.6 090
14,50 0.817 0.906 0.899 1.000 1.000 1.000 909 0.0 10.3 0.0
15900 0.818 0.923 0.886 1.000 19000 19000 1092" 000 1100 000
15.50 0.816 0.935 0.872 1.000 19000 1.000 11.3 000 1109 000
16.00 0. 810 0.9460:851 1.000 1.000 1.000 12.2 0.0 12.9 000
16.50 0.802 0.955 0.840 1.000 1.000 1.000 1390 0.0 1398 000
17.00 0.792 0.962 0.823 1.000 19000 1.000 13.9 0.0 14.8 000
17 * 50 0.779 0.968 0.805 19000 1.000 1.000 1497 0.0 15.7 000
18.00 0.76;5 0.414 0.786 1.000 10000 1.000 1596 0. C 16.7 0.0
18950 0.750 0.978 . 0.767 1.000 19000 1.000 16.6 000 1709 0.0
19900 09131 6 *.981
-
0o► 741 f. . 000 1.060 1.000' 1706-- 09 G 1901 ' 000
19.50 0.715 0.984. 0.727 1.000 1.000 1.000 18.6 0.. ? 20.2 000
20.00 0.696 0.986 0.706 1.9000 1.000 1,000 19.6 21.4 0.'0
20.50 0.6 '7 0.988 Oo685 1.000 1.000 1.000 20.6 .0 22.6 0.0
21900 0.658 0.589 ' 0.665 '1.00► 0 3.000 1.000
_
21.6 Oo O 23.8 000
21950 0.638 09990 0.645 1.000 1.000 1 a 000 22.7 0.0 24.2 0.0
22.00 0.61 10" 00"991 0.625"1.OV0 " 1.000 1.000 A • A 0* 0 24 * 7 000
22.50 0.601 0.99? J.606 1.000 1.000 1.000 0.0 25.1 000
23.00 0.583 0.443 0.587 10000 10000 1900+ >. 0.0 2596 0.0
23.50 0.56P 09993. 0.569 1.000 1.000 1.000 27.O 0.0 26.0 000
24900 0.548 0.994 0:552 * 1.000 1.000 LOBO 2891 090 2695 000
24.50 0.532 0.994 0.535 1.000 1.000 1.000 2899 0.0 26.6 000
FINAL JPL CONICAL FEED E 6 H PLANE 8.6 6HZ
	 VEA




END VALUE OF THETA= 94.00400
SIGN OF INPUT OATA= - 1000OU
BLOC KA''iEin 	000
NUMBER OF INPUT VALUES READ IN OR CALC= 	 18
IC 1=	 1	 IC2=	 2	 IC 3 z	 1	 IC4=	 1
ANTENNA FEED EFFICItNCY
PSI ETA ETS ETI ETX ETP ETA k: EP H HP
0950 0.003 0.003 0.991 1.000 1.000 i.000 001 000 001 000
1.00 09013 09013 C.997 1.000 1.0(°0 1.000 0.2 000 001 000
1.50 0.028 0.028 0.999 lo00n 19000 1000 0.3 090 002 000
2.00 0.049 00049 0.999 1.000 10000 10000 093 000 00 000
2.50 0.076 0.076 C.999 L.000 1.OJ4 1.000 0.4 000 0.3 000
3.00 0.108 0.108 0.999 1.000 loOOO 1.000 005 090 0.4 000
3.50 0. 144 0.144 09999 1.000 1. )OU 1.000 008 000 0.6 000
4.00 0. 184 0. 184 0.999 1.000 'o000
 1.000 101 000 0.8 000
4.50 0.227 09227 0.998 1.000 1.010 1.000 1.3 000 1.0 000
5000 09272 0.272 0.998 1.040 1.0U0 1.000 1.6 000 102 04.0
5.50 0.318 0.319 09997 19000 1 * 0 00 1.000 109 000 1.4 000
6.00 09367 0.368 0.996 1.000 1.000 1.000 292 0.0 1.6 000
6.50 09415 09418 09994 1000 1.000 1.000 2.7 O.:i 109 000
7.00 0.463 0.467 09992 0.999 1.000 1.000 3.1 0.0 293 000
7.50 09509 0.515 09990 09999 1.000 1.000 3.6 000 2.6 000
8.00 0.5 53 0.561 0.98 7 0. t?99 19000 1.000 4. 1 000 2.9 0.0
8.50 09596 09607 0.993 0.999 1.000 1.000 4.5 0.4 3.3 000
9.00 0.636 0.651 0.980 09998 19000 1 * 000 5.0 000 3.6 000
q .50 0.674 0.692 0.975 0.998 1.000 1.000 5.7 000 491 000
10.00 0.706 0.730 0.96 q 0.999 1.000 1.000 6.5 090 4.7 000
10.50 0.733 0065 0.962 0.997 1.000 1000 792 000 502 000
11.00 0.756 0.796 0.953 0.997 1.000 1.000 8.0 000 5.7 000
11950 0.775 0.824 0.944 0.996 10000 10000 8.7 3.0 6.3 000
12.00 0.790 0.850 0.934 0.996 1,000 1.000 995 000 6.8 000
12.50 09801 0.873 0.922 0.995 1.000 1.000 10.5 000 7.5 0.0
13900 0.807 0.893 0.909 0095 1.000 1.000 11.5 000 8.3 0.0
13.50 0.809 0.910 0.895 0.994 1.000 1.000 12.5 000 900 000
14.00 0.807 0.924 0.879 0.993 1.000 1.000 13.6 000 907 000
14.50 0.802 0.936 0. d6f! 0.993 19000 1.00C 1496 0.0 10.5 000
15.00 09794 0.947 4.845 0.992 1.000 1.000 15.6 4.0 11.2 000
15.50 0.783 0.956 0. R26 0.992 1.000 1.000 16.9 0.0 12.2 000
16.00 0.770 0.963 0.806 0.991 1.000 1.000 18.3 0.0 13.2 000
16.50 0.754 0.969 0.785 0.991 1.000 1.000 1.9.6 Oo O 14.1 000
17.00 0.737 0.974 0.764 0.991 1.000 1.000 20. q 0.0 15.1 000
17.54 0018 0.977 Co 742 C.990 1.000 1.0100 22.3 0.0 16.1 000
18.00 0.698 0.980 0.719 0.990 1.000 1.000 23.6 0.0 1791 1100
18.50 0.678 09983 0.697 0.990 1.900 1.000 24.7 0.0 18.3 000
1900 0.657 0.985 0.675 09989 1.000 1.000 25.8 000 1905 000
19.50 0.636 0.986 0.652 0.989 1.000 1.000 26.9 040 20.7 0.0
20.04 0.615 0.987 0.630 0.989 1.000 1.000 28.1 0180 22.0 0.0
20.50 0.595 0.988 0.609 0.989 1.000 1.000 29.2 0.0 23.2 000
21.00 0.574 0.989 0.587 0.989 1.000 1.000 30.3 0.0 24.4 000
21.50 09555 0.989 0.567 0.989 1.000 1.000 31.1 0.0 25.0 000
22.000.536 0.990 0.547 0.989 1.000 1.J00 32.0 0.0 25.6 0.0
22.50 0.518 0.990 0.529 0.989 1.000 1.000 32.8 30 26.2 000
23.00 0.500 0.991 0.511 0.989 1.000 1.000 33.7 000 26.9 000
23.50 0.483 0.991 0.493 0.989 1.000 i.000 34.5 0.0 27.5 000
24.00 0.46 7 0.991 0.477 0.989 1.010 1.000 35.4 000 2801 000
24950 0.452 0.991 0.461 0.989 1.000 1000 37.2 0.0 28.1 000
FINAL JPL CONICAL FEED E fi H PLANE 8.8 GHE 33 A
!;
INPUT BATA AND CONTROLS FOR MAIN
THETA INCREMENT=
	 0050000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA=	 1.00000
BLOCKAGE=	 0.0
NUMBER OF INPUT VALUES READ IN OR CALL=
	 16
IC 1=
	 1	 IC2= 	2	 IC 3=	 1	 IC4=
	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETS E EP H HP
0.50 0.003 0.0030.991 1.000 1.000 1.000 001 000 001 000
1.00 0.012 0.012
_
0.997 10004 ' 1.000 1.000 001 0.1 0 001 0.0
1.50 0.027 0.027 09999 1.000 1.000 1.000 0.2 000 002 000
2.00 0.04 7 0.047 0.999 1.000 1.000 1.000 0.3 000 0. 3 000
2.50 0o073 0.073 0.999 1.000 1.000 19000 0.3 O. C 0.3 000
3.00 09104 0.104 00999 1.000 1.000 1.000 0.4 0.0 0.4 0.0
3.50 0.139 0.139 09999 1.000 1.000 1.000 O.6 000 0.6 0.0
4.00 0. 178 0.179" 0.999 1.000 1.000 1.000 ' *	 0.9 000 008 000
4950 0.220 0.220 0.999 1.000 1.000 1.000 1.1 O.0 100 000
5.00 0.2640.264 0.998 10' 000 10000 10000 a.4 000 102 000
5.50 0010 09311 0.997 1.000 1.000 1.000 1.6 000 1.4 000
6.00 9.358 0.359 09996 19006 19000 1.000 109 000 1.6 000
6.50 0.406 0.408 0.9'95 1.000 1.000 1.000 293 000 1.9 000
7.00 09454 09457 600 ­ 1000 1.006 1000 2.7 000 2.3 000
7.50 0.500 0.505 00991 , 10000 10000 10000 301 000 2.6 0.0
8.00 0.545 0.551 0.988 1.000 19000 1.000 3.6 0.0 3.0 000
8.50 09588 0.597 0.985 1.000 1.000 1.000 490 000 3.3 000
9.00 0.629 0.641 0.981 10000 1.000 10000 4.4 000 3.7 000
9.50 0.667 0.683 0.977 1.000 1.000 1.000 590 000 4.3 000
10.40 0.701 0.721 0.972 'b ­§94 1.000 1.000 5.6 000 4.8 000
10.50 0.730 0.757 0.965 0.999 1.000 1.000 6.2 000 5.4 000
11.00 0.755 0.789 '0.958 0.999 19000 1.000 6.8 000 6.0 000	 M
11.50 0. 777 0.819 0.949 0.999 1.000 1.000 7m4 000 695 000
12.00 09795 0.846 0.940 09999 1.000 1.000 800 000 7.1 000
12.50 0.809 0.870 09930 09999 1.000 1.000 808 000 7.8 0.0
13.00 0.818 0.891 0.918 ' b.999 10000 10000 9. 000 805 000 ,J^3
13.50 0.823 0.910 0.905 00999 10000 10000 10.5 000 9.2 000
14900 0. 824 0.92 5 0.891 0.999 1.006 1.000 11.4 0.0 1000 000
14.50 0.822 0.939 0.876 0.999 1.000 1.000 12.2 O.0 10.7 000
15.00 09817 0.9510.861 0.999 1.000 1.000 13.l 0.0 11.4 000
15.500.809 0.961 0.843 0.999 1.000 1.000 14.3 0.0 1295 000
16.00 00' 798 0.969 0.825 '0.999 1.000 1.000 15.5 0.0 13.6 0.0
16.50 0.784 0.975 09805 0.998 1.000 1.000 16.6 0.0 14.6 0.0
17900 0.767 0.980 0.784 0.998 1.000 1.060 17.8 0.0 15.7 000
17.50 0.749 0.984 0.762 _0.998 19000 1.000 19.0 0.0 1698 0.0
18.00 0.730 0.981 0.740 0 .998 19000 1.00O 20.2 0.0 17.9 000
18.50 0.709 0.990 00718 0.998 1.000 1.000 21.6 0.0 19.3 000
19000 0.687 0.992 --0.694 0. ' 998 1.00n 1.000+ 23.0 -0.0 20.8 0.0
19.50 0.665 0.993 0.671_0.998 1.000 1.000 24.4 0.0 22.2 0.0
20.00 0.643 0.994 0.648 0.998 1.000 1.000 25.8 0.0 23.7 000
20.50 0.620 0.995 0.62,5 0.998 1.000 1.000 27.2 0.0 25.1 0.0
21.00 0.598 0.995 0.602
_
x.998 1.000 1.000 28.b 0.0 26.6 000
21.50 09577 0.996 O. 581 0.998_ 1.000 1.000 29.5 090 27.3 000
22.00 0.556 0.996 0.5'60 0.998 1.0 00
_




22.50 0.537 0.996 095400.998 1.000 1.000 _31.3 0.0 - 28.8 000
23.00 0.518 60.99	 VO.520 . 0.998 1.000 1.000 32.2 0. +0 29.5 000
23950 0.500 t 0.997 . 0.502 . 0.998 1.000 1.000 33.1 0.0 30.3 000
24900 0.482 09997 0.485 0.998 1,.000 1.000 34.0 0.0 31.0 000
24.50 0.466 0.997 0.468 0.998 1.000 1.000 36.0 000 31009 000
as
r
FINAL JPL CONICAL FEED E & H PLANE 990 GHZ It a^
INPUT DATA A'!1; CONTROLS FOR VAIN
THETA INCREMENT=	 0050000
END VALUE OF THETA= 90 * 10000
SIGN OF INPUT DATA= -1.04000
BLOCKAGE=	 000
NUMBER CIF INPUT VALUES READ IN OR GALC=
	 16
ICI=	 1	 IC2=	 2	 IC 3=	 1	 IC4=	 L
ANTENNA FEEo EFFICIENCY
PSI ETA ETS ETI ETX ETP E78 E FP H HP
0.50 0.003 0.003 09991 1.000 L.GJJ 19000 1.1 000 001 000
1900 0.013 0.013 09997 1.000 1.030 L.000 001 000 0.1 000
1950 0.029 0.029 09999 1.000 1.000 t9000 092 C).0 002 000
2.00 09052 0.052 0.999 1.000 1.000 19000 093 000 0.3 000
2.50 0. 080 0.080 09999 1.000 19000 1 * 11C J.3 000 093 000
3.nO 0.114 0.114 09999 1.000 1.0 0 1.)00 0*4 000 0.4 000
3.50 0.15 3 0. 1.53 O 999 1.003 1.000 1.000 U.6 000 0.6 000
4900 0. 195 0* 195 0.999 1.000 19000 1.000 009 ,,°)90 009 0.0
4050 0.240 0.241 0.998 19000 loOOn 1.000 101 000 101 000
590J 0.288 4.288 C.998 1.000 1.00O 1.000 1.4 000 1.4 000
5.50 0.337 0.338 0.997 1.000 1.000 1.000 106 000 106 000
6.00 0.388 0. 390 0.996 1.000 1.000 1.000 1. q 000 109 000
6.50 0.439 0.441 C.994 1.000 1.000 1.000 2.3 090 2.3 000
700 0.488 0.492 0.992 1.000 19000 1.J00 208 13.0 2.8 000
7.50 0.535 0«541 0.989 1.000 1.000 19000 3.2 090 3.2 000
8.J0 0.580 0.539 C.985 1.004 1.000 1.000 3.6 000 3.6 0.0
8.50 0.623 0.634 0.981 1.000 19000 1.000 4.1 3.0 4.1 0.0
9.00 0.663 0.678 0.977 1.000 1.000 1000 4.5 000 4.5 000
9.50 0.699 0.719 0.972 1.000 1.000 1.000 501 000 501 000
10.00 0.730 0.757 C.965 1.000 1.000 1.000 597 J.0 508 000
10.50 0.757 0.791 0.957 1.000 1.000 1.100 6.3 X1.0 b.4 000
11.00 0.779 0.821 0.948 1.000 1.030 1.0JO 7.0 000 7.1 000
11.50 4.797 0.849 0.939 1.000 1.000 1.000 7.6 000 T.7 000
1200 0.811 17.874 C.928 1.000 1000 1.000 8.2 000 8.4 000
12.50 0.821 Oo 896 0.916 1.000 1.000 1.400 9.0 0.0 9.3 000
13.00 n. 926 0 * 915 0.902 10000 10010 10000 909 100 10.2 000
13.50 0.826 0.931 0.887 1.000 1.000 1.000 10.7 000 1100 0.0
14.00 0.823 0.945 0.871 1.000 1.000 1.00O 11.6 000 1109 000
14.50 0.816 0.956 0.854 1.000 1.000 19000 12.4 000 1208 000
15.00 0.807 0.966 0.836 1.000 1.000 1.300 13.3 0.0 13.7 000
15.50 0.795 0.974 0.816 1.000 1.000 1.000 14.4 0.0 15.2 0.0
16.00 0.779 0.980 0.795 1.000 1.000 1.000 15.6 0.0 16.7 000
16.50 0.761 0.984 0.773 1.000 1.000 1.000 16.7 0.0 18.2 000
17.00 0.740 0.988 0.750 1.000 1.000 1.000 17.9 0.0 19.7 0.0
17950 0.719 0.990 0.726 1.000 1.00(7 1.000 19.0 0.0 21.2 000
18.00 0.696 0.993 0.702 1.000 1.000 1.000 20.2 0.0 22.7 000
18.50 4.6 73 0.994 0.677 1.000 1..000 1.000 21.9 090 24.9 0.0
19.04 0.649 0.995 0.652 1.000 1.000 1.000 23.7 0.0 27.1 000
19050 0.624 0.996 0.627 1.000 1400 1.000 25.4 0.0 29.3 000
20.00 0.600 0.996 09602 1.000 x.000 1.000 27.1 000 31.6 0.0
20.50 09576 0.996 0.578 1.000 1.000 1.000 28.9 0.0 33.8 000
21.00 0.552 4.997 0.554 1.000 1.000 1.000 30.6 0.0 36.0 000
21.50 0.530 0.997 0.532 1.000 1.000 1.000 34.3 3.0 35.0 000
22.00 0.508 0.997 0.510 1.000 1.000 1.000 38.1 0.0 34.0 000
22.50 0.488 0.997 0.490 1.000 1.000 1.000 41.8 0.0 33.0 000
23.00 0.469 0.997 0.470 1.000 1.000 1.000 45.5 0.0 32.0 000
23.0 0.451 0.997 0.452 1.000 1.000 1.000 49.3 0.0 31.0 0410
24.00 0.434 0.997 0.436 1.000 19000 1.000 53.0 090 30.0 000
24.50 0.419 0.997 0.420 09999 1.000 1.00{3 51.8 0.0 30.2 0.0
is
FINAL JPL CONICAL FEED E 6 H PL4NE 9.164 GHt




ENO VALUE OF THETA= 90.00000
SIGN OF INPUT OATS= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES READ IN UR CALC=
	 16






ETX	 ETP	 ETB	 E	 EP	 H	 HP
0950 0.004 09004 0.991 1.000 1.000 1.000 001 000 001 0.0_
1.00 0.014 0.014 0.997 1.000 1.000 1.000 001 000 002 0.0
1.50 0.031 0.031 0.999 1.000 1.000 10000 002 000 00 000
2.00 0.055 0.055 00999 1.000 10000 10000 0.3 000 0.3 000
2051 J.085 00085 09999 10000 10000 10000 0.3 000 0.4 090
300 0.121 0.121 09999 10000 1.000 1.000 0.4 000 005 000
3.50 0.161 0.162 00999 10000 10000 10000 0.6 000 008 000
4.00 0.206 0.206 0.999 1.000 1.000 1.000 009 000 1.0 0.0
4.50 0.253 09253 0.94 1.000 10000 10000 101 000 1.3 000
5.07 0.302 0.303 0.997 1.000 1.000 1.000 1.4 000 1.6 000
5.50 0.354 0.355 0.996 1.000 1.000 19000 1.6 000 108 000
6.04 0.407 0.409 0.995 10000 10000 1.000 109 000 2.1 000
6.50 0.459 0.462 0.994 1.000 19000 1.000 2.3 000 2.6 000
T.00 0.510 0.515 0.991 1.000 1,000 ' 1,000 207 000 3.1 000
7.50 0.558 0.565 09988 1.000 10000 1.000 3.1 000 3.6 000
800 0.604 0.614 0.984 19000 1.000 1.000 3.6 0.0 4.1 000
8950 0.646 09660 0.980 1.000 19000 1.000 490 0.0 4.6 000
9.00 0.686 0004 09915 1.000 1.000 1.000 4.4 000 5.1 000
9.50 0.722 09745 0.969 19000 1.000 1.000 5.0 000 5.9 000
10.00 00751 00782 00961 00999 10000 10000 597 0.0 6.7 000
10.50 0.775 0.815 0.952 0.999 10000 10000 6.3 000 7.5 000
1100 0.794 O.A44 0.942 0.999 1.000 1.000 6.9 000 893 000
11.50 0.809 09870 0.930 0.999 19000 1.000 7.6 000 901 000
12000 00819 0.893 0.918 09999 1.000 1.000 8.2 000 909 000
12.50 09824 09913 0.904 0.999 1.000 1.000 9.1 000 1100 000
13.00 0. *-824 0. 930­0o 888 0.998 1.000 ' 1.000 10.0 000 1201 000
13.50 0.819 0.943 0.870 0.998 1.000 1.000 10.9 0.0 13.2 000
14.00 0.811 0.955 0.851 0.998 1.000 1.000 11.8 0.0 14.3 0.0
14.50 09800 0.964 0.831 0.998 1.000 1.000 12.7 0.0 15.4 090
15.04 0.786 0.972 09811 0.998 1.000 1.000 13.6 0.0 16.5 000
15.50 0068 0.978 0.788 0.997 1.000 1.000 14.8 000 1907 000
16.00 0.746 0.982 0.763 0.997 1.000 1.000 16.1 0 * 0 2390 000
16.50 0.722 0.985 0.736 0.997 19000 1.000 17.3 0.0 26. ,2 000
17000 0.696 0087 0.708 09996 1.000 1.000 1895 0.0 29.5 000
17950 0.669 0.988 0.680 0.996 1.000 1.000 19.8 0.0 32.7 0.0
1800 0.64 3 0.989 0.653 0095 1 * 000 1.000 21.0 0.0 36.1 000
18.50 4.617 0.990 0.626 0.995 1.000 1.000 23.1 0.0 34.7 000
19 ,000 0.592 0.991 0.600 0.995 1.000 1.000 * 25.2 0.0 33.3 0.0
19.50 0.568 0.991 0.576 0.995 1.000 1.000 27.3 0.0 32.0 U.0
20.00 0.545 4.492 0.552 0.495 1.000 1.000 ' 24o5 -' 0. t 3097 000
20950 0.523 0.992 0.530 0.995 19000 1 000 31.6 0.0 29.3 000
21.00 0.503 0.992 0 '.51© ­ 0.995 1.040 1. ;000 33.7 00- 0 28.0 000
21.50 0.484 0.992 0.491 0095 1.000 1.000 36.9 0.0 27.5 000
22.00 0. 467 +0.9 93 0.473 0.995 1.000
_
1.000 40.1 000 26.9 0.0
22.50 0.450 0.993 0.456 0095 1.000 1.000 43.3 0.0 26.4 000
23.00 0.434 0.993 0.440 09995 1.000 1.000 46.6 0.0 25.9 0.0
23.50 0.4,20 0.994 0.425 11.994 19000 1.000 49.8 0.0 25.3 000
24.00 0.407 0.994 -0.411 0.994 1000 1.000 53.0 0.0 24.8 000
k 24.50 0094 09995 0.398 0.994 1.000 1.000 51.8 0.0 25.1 000
FINAL JPL CONICAL FEED E 6 H PLANE 9.2 GHt




ENO VALUE OF THETA= 90.04000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=	 000
NUMBER OF INPUT VALUES REAL IN OR CALC=
	 16
ICI=	 1	 fc2=	 2	 IC3=	 1	 IC4=
AN T ENNA FEED EFFICIENCY
PSI ETA	 ETS
	
ETI	 EiX	 ETP	 ETH
	
E	 EP	 H	 HP
0.50 09003 09004 C.991 1.000 1.000 1.100 001 000 001 000
106 0.014 0.014 0.997 1.000 1.000 1.000 U.1 000 001 000
1950 0.031 0.031 0.999 1.000 1.000 1.000 0.2 000 002 000
2.00 09055 0.055 0.999 1.000 1.'100 1.000 0. 3 -000 093 000
2.50 0.085 0.085 0.999 1.000 19000 1.00C 0.3 310 003 000
3.00 0.121 0. 121 0.499 L.000 19000 1.000 0.4 303 0.4 000
3.50 0.162 0.162 0.999 1.000 1.400 1.000 0.6 0.0 0.7 000
4.00 0.206 0.206 0.999 1.000 1.000 1.000 009 000 100 000
4050 0.254 0.254 0.998 1.000 1.000 1.000 1.1 000 102 000
5000 0.303 0w, 304 0.998 1.000 1.000 1.000 1. 3 000 105 000
5.50 0055 0A56 0.997 1.000 1.000 1.000 1.6 000 108 000
6.00 0.408 0.410 0.995 10000 10000 10000 1.8 000 2.1 000
6.50 0.461 0.464 0.994 1.000 1.040 1.000 2.2 0.0 2.6 0.0
7000 0. 512 0.516 0.991 1.000 1.000 1.000 2.6 060 3.1 000
7.50 0.560 0.567 0.588 1.040 19000 1.000 3.0 000 3.6 000
8.00 0.605 0.615 0.984 1.000 10000 10000 3.5 000 4.2 000
8050 0.648 0.662 0.979 19000 1.000 1.000 3.9 000 4.7 000
9.00 0.687 0.706 0.974 0.999 1.000 19000 4.3 000 5.2 000
9950 0.722 0.747 0.968 0.999 1.000 1.000 4.9 000 6.0 000
10.00 0.751 0.783 0.960 0.999 1.700 1.000 5.6 000 6.8 000
10.50 0.775 0.815 0.951 0.999 1.000 1.000 6.2 0.0 7.6 000
11.00 0.793 0.844 0.941 09999 1.000 1.000 6a9 000 8.4 000
11.50 0.807 0.870 0.929 09999 1.040 1.000 7.5 000 9.2 000
12.00 0.817 0.893 0.916 0.998 19000 19000 8.2 000 1000 000
12.50 0.821 0.912 0.902 0.998 1.000 1.000 9 0 0 0.0 11.3 000
1300 0.820 0.928 0.885 0.998 1.000 1.000 909 O.O 12.5 000
13.50 0.815 0.942 0.867 0.9 197 1.000 1.000 10.7 0.0 s3.8 000
14.00 0.605 0.953 0.848 0.997 1.000 1.000 11.6 0.0 15.1 000
14.50 0.793 0.962 0.827 C.997 1.000 1.000 1294 J.0 16.3 000
15.00 0.778 0.969 0.80.6 0.996 1.000 1.000 13.3 0. 3 17.6 000
15.50 0. 760 0.975 0.78 3 0.996 1.000 l o OOO 14.5 0.0 20.3 000
16.00 0.739 r' 0 '. 979 0.758 0.996 1.000 1.000 15.6 0.0 22.9 000
16.50 0.716 0.982 0.732 0.995 19000 19000 16.8 0.0 25.6 000
17.00 0.691 0.485 0.706 0.995 1.000 1.000 18.0 0.0 28.3 000
17.50 0.666 0.987 0.679 0.994 1.000 1.000 19.1 0.0 30.9 000
18.00 0.641 0.988 0.653 0.994 1.300 1.000 20.3 0.4 33.6 000
18.50 0.617 0.989 0.628 0.993 1.000 1.000 22.2 0.0 32.2 000
19.00 " 00593 0.990 0.603 0.993 1.000 10000 24.0 0.0 30.9 000
19.50 0.570 0.990 0.579 0.992 1.000 1.000 25.9 0.0 29.5 000
20.00 0.548 0.991 0.557 0.993 1.000 1.000 21.8 0.0 28.1 '090
20.50 0.528 0.991 0.537 0.993 1.000 1.000 29.6 0.0 2688 000
21.00 0.510 0.992 0.517 09993 1.000 1.000 ' 31.5 090 25.4 000
21.50 0.492 0.992 0.499 00993 1.000 1.000 35.1 0.0 25.2 000
22.00 ­6.475 0.993 0.482 0.993 1.000 1.000 38.7 0.0 25.1 000
22.50 0.459 0.993 0.465 0.993 1.000 1.000 42.2 0.0 24.9 000
23.00 0.443 0.994 0.450 0.993 1.000 1.000 45.8 0.0 24.8 010
23.0 0.429 09994 0.435 0.993 1.000 1.000 49.4 0.0 24.6 000
2400 - 694i6 0.995 0.421 0.992 1.000 1.000 53.0 O.0 24.5 0.0
24.50 0.403 0.995 0.408 0.992 1.000 loOOO 51.8 0.4 25.0 000
FINAL JPL CONICAL FEED E 6 H PLANE 9.4 GHt 	 4 71►
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	 18
ICI=	 1	 IC2=	 2	 IC 3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETB E EP H HP
0.50 09003 0.003 0091 19000 1.000 1.000 0.1 000 0.1 000
1.00 0.013 09013 n.997 1.000 1.00O 1.000 002 0.0 002 000
1950 0.010 0.030 0.999 1.000 1.000 1.000 0.3 000 V.3 000
2900 0052 0.052 0.999 1.000 1.000 1.000 0.3 000 O.3 000
2.50 0.081 0.081 0.999 10000 10000 10000 094 0.0 0.4 0.0
3000 00115 00115 00999 10000 10000 10000 005 000 005 000
3.50 0,,,153 0.153 0.999 1.000 1.000 19000 007 000 0.8 0100
4.00 0.195 0.195 0.999 1.000 1.000 1.000 009 000 101 000
4950 0.240 4.240 0.998 1.000 1.000 1.000 1.1 000 1.4 000
5900 0.286 0.287 09997 1.000 1.000 1.000 1.4 000 1.7 000
5.50 09335 0.336 0.996 19000 1.000 1.000 1.6 000 2.0 000
6.00 0.385 0.387 0.995 1.000 1.000 1,..,000 .8 000 2.3 000
6.50 1.435 0.438 0.994 1.000 1.000 1.000 2.2 000 298 000
7.04 09483 0.488 0.991 1.000 1.000 19006 2.5 000 3.3 000
7.50 0.529 Oo 536 0.988 0.999 1.000 19000 209 000 3.8 000
800 0.573 0.583 0.985 0.999 1.000 !.000 3.3 000 4.4 000
8.50 0.615 0.628 0.980 0.999 1.000 1.000 3.6 000 4.9 000
9.00 11.654 0.671 0.976 0.999 1.000 1.000 4.0 000 5.4 000
9050 0.689 0.711 0.970 0.998 1.000 1.000 4.6 0.0 6.2 000
10.40 0.719 0.748 0.96 3 0.998 1.000 1.000 Sol 000 701 000
10.50 0.743 0.780 00955 0.997 1.000 1.000 5.7 000 7.9 000
11.00 0.763 0.810 C.945 0.997 19000 1.000 6.3 000 8.7 000
11.50 0.778 0.836 0.934 09996 1.000 1.000 6.8 000 9.6 000
12.00 4.790 0.860 0.922 0.996 1.000 I.00O 7.4 0.0 10.4 000
12.50 0.797 0.88.0 0.909 0.995 1.000 1.000 801 000 11.7 000
1301 0.799 0.898 0.894 0.994 1.000 1.000 808 O.0 12.9 0.0
13.50 097 ,47 0.913 0.878 0.993 1.000 i.000 9.4 0.0 14.2 000
1400 0.791 0.926 0.861 0.992 1.000 1.000 1091 000 1595 0.0
14.50 0083 0.937 0.843 0.991 1.000 1.000 1C.8 0.0 16.7 000
15.00 0.772 0.947 0 o 823 0.990 1.000 1.000 11.5 000 1800 0.0
15.50 0.759 0.955 0.804 0.989 1.000 1.000 12.5 000 1901 000
16000 00744 0.9610.783 0.989 19000 1.000 13.6 0.0 20.3 0.0
16.50 0.72 7 0.966 0.761 0.988 1.000 1.000 14.6 0.0 21.4 000
17.00 0.709 0.971 0.740 0.988 1.000 1.000 15.6 0.0 22.6 000
17.50 0.690 0.974 0017 0.987 19000 1.000 16.7 0.0 23.7 000
18.00 0.670 0.977 0.695 0.987 1.000 1.000 17.7 0.0 24.9 000
18.50 0.651 0.979 0.673 0.987 1.000 1.000 19.0 090 24.5 000
19,'A6 0.631 0.981 0.652 09987 1.000 1.000 20.4 0.0 24.1 0.0
19.50 0.612 0.982 0.632 0.987 1.000 1.000 21.7 0.0 23.7 000
20.00 0.594 0.984 0.612 0.987 1.000 1.000 23.1 0.0 23.4 000
20.50 0.577 0.985 0593 0.987 1.000 1.000 2494 0.0 23.0 000
21900 0.560 O.986 0.576 0.987 1.000 1.000 25.8 0.0 22.6 000
21.50 0.544 0.987 0.558 0.987 1.000 1.000 27.0 000 2208 000
22.00 0.528 0.988 0.5420.987 1.000 1.000 28.2 0.0 22.9 0.0
£'	 22.50 0.514 0.989 0.526 0.986 1.000 1.000 29.3 0.0 23.1 0.0
23.04 0.499 0.990 0.511 0.986 1.000 1.060 30.5 0.0 23.3 000
23.50 0.48p O. g91 0.497 0.986 1.000 1.000 31.7 0.0 23.4 000
t,	 24900 0.472 0.992 0.483 0.986 1.000 1.000 32.9 O.0 2396 000
24.50 0.459 0.992 0.469 09986 1.000 1.000 32.7 0.0 24.2 000
FINAL OPL CONICAL FEED E 6 H PLANE 9.562 GHZ 	
xA
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
ND VALUE OF THETA= 9000000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=	 000
NUMBER OF INPUT VALUES R FAO IN OR CALC=
	 18
IG1=	 1	 IC2=	 2	 IC's=	 1	 IC4=
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX LTP ET8 E EP H HP
0.50 0.003 0.003 0.991 10000 10030 10000 001 000 001 000
1.00 0.013 0.013 0.997 1.000 1.000 1.000 0.1 000 092 0.0
1.50 0.028 O.C28 09999 1.000 1.000 19006 001 000 093 000
2.00 09049 09049 0.999 1.000 1.000 t.000 0.2 000 093 000
2950 0.076 0.076 0.999 1.000 1.030 16000 0.2 4.0 0.4 0.0
3.00 0.109 0.109 00999 10000 10000 10000 093 1.0 005 000
3.50 0.146 09146 0.999 1.000 1.0J0 1.000 0.5 000 0.8 0.0
4.00 0.186 0.186 0.999 1. a00 1.330 1.000 0. 7 000 101 000
4.50 0.229 0.224 0.998 1.000 1 * 0 00 1.000 009 000 1.4 000
5.00 0.274 0.274 0.998 1.000 1.000 1.000 101 000 1.7 000
5.50 09321 0.322 0.997 0.999 10000 10000 1.3 000 200 000
6.00 0.3651 0.371 3.996 0.999 1.000 1.000 1.5 0.0 2.3 000
6.50 0.418 0.420 0.994 09999 10000 10000 198 000 2.8 000
7900 0.464 0.469 0.992 0.999 1000 1.000 2.2 000 3.4 000
7.50 0.509 0.516 0.989 0.998 1.006 1.000 2.5 000 3.9 0.0
8900 0.552 0.561 00985 0.998 1.000 1.000 2.9 000 4.4 000
8.50 0.592 0.605 0.981 0.998 10000 10000 3.2 000 50u 000
9.00 0.630 0.647 0.977 0.997 1.000 19000 3.6 000 5.5 0.0
9.50 0.665 0.687 0.971 0.996 1.440 1.0(10 4. 1 000 6.3 000
10.00 0.694 0.723 0.9, 5 0.996 l oOOO 1.000 4.6 000 7o2 000
10.50 0.719 0.755 0.957 0.995 19000 1.400 5.1 000 800 000
11.00 0.739 0.785 09947 4.994 1.000 19000 5.7 000 808 000
11.50 0. 756 0.812 0.937 0.993 19000 1.000 6 * 2 U'.0 9.7 000
.2900 0.769 0.836 0.926 09992 1.000 1.000 6.7 000 1005 000
12.50 0.777 0.850 0.914 0.991 1.000 1.000 7.3 0.0 11.7 000
13900 0.781 0.877 C.900 C.990 I.OVO 1.00C 8.0 0.0 12.9 000
13.50 09782 0.893 0.885 0.989 1.000 1.000 8.6 0.0 14.1 0.0
1400 0.779 0.907 0.869 0.987 1.000 1.000 9.2 0.0 15.3 000
14.50 0.773 0.920 0.852 0 * 986 1.000 1.000 9199 0.0 16.5 0.0
15.00 0.765 0.930 0.835 0.985 1.000 19000 10.5 0.0 17.7 000
15.50 09755 0.940 0.817 09984 1.000 1.000 11.4 O.O 18.6 000
16.00 0.743 0.948 0.798 0.983 1.000 1.000 12.3 0.0 19.4 000
16.50 0.729 0.954 0079 0.982 1.000 1000 13.1 3.0 20.3 000
17.00 0. x'15 0.960 0.759 0.981 1.000 1.000 14.0 0.0 21.2 000
17.50 0.699 0.964 0039 0.981 1000 1.000 14.9 0.0 22.0 000
18.00 0.683 0.968 0019 0.980 19000 1.000 15.8 0.0 22.9 000
18.50 0.666 0.972 0.700 C.980 19000 1.000 16.8 0.0 22.7 000
19.00 0.650 0.974 0.681 0.980 1000 1.000 1798 0e0 22.5 000
19.50 0.634 0.977 U* 662 00980 10000 10000 1808 0.0 22.3 000
2000 0.618 0.979 0. x,644 0.980 1.000 1.000 19.8 0.0 22.2 0.0
20.50 0.603 0.981 O.627 0.980 1.000 19000 20.8 0.0 22.0 000
2100 0.588 0.983 0.611 0.980 1.000 1.000 21.8 O.0 2198 000
21.50 0.573 0.985 0.594 09980 1.000 1.000 23.0 0., 0 22.1 000
22.00 0.559 0.986 0.579 0.980 1.000 1.000 24.3 0.0 22.4 000
22.50 0.544 0.987 0.563 0.980 1.000 1.000 25.5 0.0 22.7 000
23.00 0.530 0.988 0.548 0.980 1.000 1.000 26.7 0.0 23.1 000
23.10 0.516 O.989 0.533 0.9E 0 1.000 1.000 28.0 O.O 23.4 000
24.00 0.503 0.990 0.518 0.980 1.000 1.000 29.2 0.0 23.7 000
24.50 0.489 0.991 0.504 0.980 1.000 1.000 29.0 090 24.4 000
FINAL JPL CONICAL FEED E 6 H PLANE 9.8 GHt	
f"
INPUT DATA ANC caN' ont S FOR MAIN
THE1A INCREMENT S
	0050000
ENO VALUE OF THETA= 90.00000




NUMBER OF INPUT VALUES READ IN OR CALC : 	20
MI S
	1	 IC2s 	2	 IC3s 	1	 IC4*	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETB E EP H HP
0.50 0.004 0.004 0.991 1.000 1.000 1.000 001 000 061 000
1 * 40 0.015 0.015 0.997 19000 10000 10000 0.2 000 002 000
1950 0.034 0.034 09999 1.000 1.000 1.000 093 000 0.3 000
2.00 0.059 0.059 0.999 1.000 1.000 1.000 0.4 000 0.3 000
2050 00092 00092 00999 10000 10000 10000 095 0.0 0.4 000
3.00 0.130 0.130 09999 19000 1.000 1.000 096 000 0.5 000
3.50 09173 0.174 0.999 1.000 1.000 1.000 009 000 068 000
4.00 0.220 0.220 0.999 1.000 1.000 1.000 1.2 0.0 1.1 0.0
4.50 0.269 0.2 70 0.998 1.000 1.000 1.000 105 000 1.4 000
5.00 0.320 0.321 0.997 1.000 1.000 1.000 1.8 000 107 000
5.50 0.373 0.375 0.995 1.000 1000 19000 20 1 000 290 000
6.00 0.426 0.429 0.994 19000 1.000 1.000 2.4 000 2.3 000
6.50 0.479 0.483 0.991 1.000 1.000 1.000 2.9 090 298 000
7.00 0.528 0.534 0.988 1.000 1.000 1.000 3.4 000 3.4 000
7.50 0.574 0.583 0.984 1.000 1.000 19000 3.9 000 3.9 000
8.00 0.616 0.630 0 979 1.000 1.000 1.000 4.4 000 4.5 000
8.50 0.655 0.6 73 0.973 1.000 1.000 1.000 4.9 000 500 000
9.00 0 691 0014 0.967 1.000 1.000 1.000 5.4 000 5.6 000
9.50 0.721 0.752 0059 1.000 10000 10000 6.1 000 6.4 000
10900 0.745 0.785 0.950 1.000 1.000 19000 6.9 000 7.3 0.0
10950 0064 0.814 0.939 10000 10000 10000 796 000 801 000
11.00 0.777 0.839 09926 1.060 1.000 1.000 8.3 000 809 000
11.50 0.785 0.861 0.912 1.000 1.000 1.000 901 000 9.8 000
1200 0.796 0.880 0.898 1.000 1.000 1.000 908 090 1096 000
12.50 09790 0.897 0.88 2 1.000 1.000 19000 10.5 000 M..08 000
13.00 0.787 0.911 0.864 1.000 1.000 19' 000 11.2 0.0 13.0 000
13.50 0.780 0.922 0.846 09999 10000 10000 1109 0.0 14.2 000
14.00 0070 0.932 0.826 0.999 1.000 1.000 12.6 000 1505 000
14.58 0.757 0.941 0.806 0.999 1.000 1.000 13.3 0.0 16.7 000
1500 0.743 0.948 0.785 0.999 1.000 1.000 14.0 000 1709 000
15.50 0.728 0.954 0064 0.998 1.000 1.000 15.1 0.0 18.6 000
1600 0.711 0.959 0.743 0.998 1.000 1000 160' 1 0.0 19.3 000
16.50 0.694 0.963 0.722 0.998 1.000 1.000 17.2 000 1909 000
17.00 0.676 0.966 0.701 0.998 1.000 1.000 18.3 000 20.6 000
17.50 0.658 0.969 0.680 0.998 1.000 1.000 19.3 0.0 21.3 000
18.00 0.639 0.971 0.659 0.998 1.000 1,.000 20.4 0.0 22.0 000
18.50 0.621 0.973 0.639 0.998 1.000 1.000 21.5 0.0 22.0 000
19.00 0.603 0.915 0.620 0.998 * 1.000 1.000 22.6 0.0 21.9 000
19.50 0.586 0.977 0.601 0.998 1.000 1.000 23.6 0.0 21.9 000
20.00 :1.570 0.979 0.594 0.998 1.000 19000 24.7 0.0 21.9 000
20.50 0.554 0.980 09.567 0.998 1.000 1.000 25.8 090 21.8 000
21.00 0.540 0081 00551 0.996 1.000 1.000 26.9 0.0 21s8 000
21.50 0.525 0.983 0.535 09998 1.000 1.000 2800 0.0 22.1, 090
22.00 0.511 0.984 0.521 ' 0.998 1.000 1.000 29.2 0.0 2295 000
22.50 0.497 0.985 0.506 09997 1.000 1.000 30.3 0.0 22.8 0.0
23.00 0.484 0.986 0.492 0.997 1.000 1.000 31.4 0.0 2301 0.0
23.50 09471 0.987 0.478 0.997 1.000 1.000 32.6 0.0 23.5 000
24.00 0.458 0.988 00' 465 0.997 1.000 1.000 3347 0.0 23.8 0.0
24.50 0.446 0.989 0.453 0.997 1.000 1.000 32.9 0.0 24.7 000
FINAL JPL CONICAL FEED E 6 H PLANE 10.0 GH1	 676
INPUT DATA AND CONTkOL S FOR MAIN
T ►."ETA INCREMENT=
	 0050000
END VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES READ IN OR CALL=
	 18
IGI=	 1	 IC2=	 7	 IC3=	 l	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA	 ETS	 ETI	 ETX	 ETP	 ET®	 E	 EP	 M	 HP
0.50 09004 0.004 C.991 1 * 00n 1.000 1.000 001 000 001 000
100 09015 0.015 0.997 19000 1000 19000 002 000 0.2 000
1.50 0.032 0.032 0.999 1.000 19000 1000 0.3 000 O.3 000
2.00 0.051 09057 C.999 1.000 1.000 1.030 0.3 000 0.4 0.0
2.50 0.088 0.088 09999 1.000 1.000 1 * 100 094 000 095 000
3900 09124 0.124 0.999 1.000 1.000 1.100 O.S 190 0.6 000
3950 0.166 0.166 0.999 19000 1.000 1.000 0.8 000 0.9 000
4.00 0: 211 0.211 C.999 1.000 1.000 1.000 1.0 000 192 000
4.50 0.258 0.239 0.998 1.000 1.000 1.000 1.3 000 195 000
5.00 0.308 0.309 0.997 1.000 19000 1.000 1.6 000 1.8 000
5.50 0.359 0.361 0.996 1.000 1.OUO 1.000 1.8 000 2.1 000
6900 0.411 0.414 0.994 1@000 1.000 1.300 2.1 000 2.4 0.0
6.50 0.463 09467 0.992 1.000 16000 1.000 2.5 0.0 299 000
7.00 0 .512 0.518 0.989 10000 10000 10000 3.0 000 3.5 000
7.50 0.558 0.566 0.986 1.000 19000 1.000 3.4 000 4.0 000
800 0.601 0.613 09981 1.000 1.040 1.000 399 000 4.6 000
8950 0.641 0.657 0.976 19000 1.000 1.000 493 000 5.1 000
9.00 0.677 0.698 0.970 0.999 1.000 19000 4.8 000 5.7 000
9.50 0.709 0.737 0.963 00999 10000 1.000 594 000 6.5 000
10.00 0s735
 0.771 09954 0.999 1.000 1.000 691 000 7.4 000
10.50 0.755 09801 0.944 0.999 1.000 1.000 6.7 000 Bo g 0.0
11.00 0.771 0.828 0.933 00999 10000 10000 7.4 000 901 0.0
11.50 09782 0.851 00920 00998 10000 1.000 8.0 000 9.9 003
12.00 0.789 0.872 0.907 09998 1.000 1.000 807 000 1008 000
12.50 0.792 0.890 0.892 0.998 1.000 1.000 995 0.0 11.7 000
13.00 0.191 0.906 09876 0.998 1.000 19000 10.3 0.0 12.7 0.0
13.50 0.787 0.919 0.859 00997 10000 10000 11.1 0.0 13.6 000
14.00 0.780 0.930 0.841 0.997 1.000 1.000 11.9 0.0 14.5 000
14.50 0. 770 0.940 09822 0.997 1. C00 1.000 12. 7 000 1505 0.0
15.00 0.759 0.948 09803 0.997 1.000 1.000 13.5 0.0 16v4 000
15.50 09746 0.955 0.783 0.997 1.000 1000 14.8 0.0 16.9 000
16.00 0.731 0.961 0.763 0.997 1.000 1.000 16.0 0.0 17.4 000
16.50 0.715 0.965 0.743 00997 1.000 1.000 17.3 0.0 17.8 000
17.00 0.698 09969 0.723 0.95? 1.000 1.000 18.6 0.0 18.3 000
17.50 0.680 0.972 0.702 09997 1.000 1.000 1908 000 1808 0.0
18.00 0.663 0.975 0.682 0.997 1.000 1.000 21.1 0.0 19.3 0.0
18.50 09645 0.978 0.662 0.997 2.000 19000 22.5 0.0 19.5 000
19.00 0.627 0.980 0.643 09997 1.000 1.000 23.8 000 1908 000
19.50 0.6a0 0.982 0.624 0.996 1.000 1.000 25.2 0.0 20.0 000
20.00 0.593 0.984 09605 0.996 1.000 1.000 26.6 0.0 20.3 000
20.50 0.577 0.985 0.588 0.996 1.000 1.000 27.9 0.0 20.5 000
21.00 09561 0.987 0.571 0.996 1.000 19000 29.3 0.0 20.8 000
21.50 G. 545 0.988 Ot 554 0.996 1.000 1.000 30.3 0.0 21.3 000
22.00 0.530 0.989 0.538 0.995 1.00" 1.000 31.'r 0.0 21.9 000
22.50 0.515 0.990 0.522 0.995 1.000 1.000 32.4 0.0 22.4 000
23.00 0.500 0.991 0.507 0.995 1.000 1.000 33.4 0.0 23.0 000
23.50 0.486 0.992 0.493 0.995 1.400 1.000 34.5 0.0 23.5 000
24.00 0.472 0.993 0.478 0.995 1.000 1000 35.5 000 24.1 000
24.50 0.459 0.994 0.465 0.994 1.000 19000 35.0 0.0 25.1 000
FINAL JPL CONICAL FEED E 6 M PI. ANE 10.2 GHt	 OPA
INPUT DATA AND CONTRnL S FOR MAIN
THETA INCREMENT=	 0050000
ENO VALUE OF THETA= 90900000
SIG's OF INPUT DATAs -1.00000
BLOCKAGE=	 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	 24
ICl=	 l	 IC2m
	2	 IC3s	 t	 IC4s 	1
ANTENNA FEED EFFICIENCY
PST ETA ETS Ell ETX ETP ET8 E EP H Hip
0950 0.003 0.003 C0991 1.000 10000 1+000 0.1 0.0 091 040
1.00 0.013 09014 09997 1.000 1.000 19000 0.2 0.0 00.2 000
1.510 0.029 0.029 0.999 19000 1.000 1.000 0.3 000 0.3 0.0
2.00 0.051 00 0 +51 3.999 1.000 1.000 1.000 0.3 000 0.4 000
2.50 0.079 0.079 0.999 1.000 1.000 1.000 004 0.0 0.5 000
3.00 09112 09112 0.999 1.000 1x000 1.000 005 000 0.6 0.0
3.50 0.149 00150 00999 10000 10000 10000 007 0.0 009 000
4.00 00190 00190 00994 , 10060 1.000 1.000 1.O 000 1.2 000
4.50 0.233 0.233 U•998 1.040 19000 1.400 102 090 105 000
5000 0.277 0.278 0.997 1.000 1.000 1.000 1.5 0.0 109 000
5.50 0.324 0.325 0.996 1.000 19000 1.000 107 000 2.2 000
6.00 0.311 0.373 00994 1.000 1.000 1.000 2.0 000 2.5 0.0
6.50 0.418 0.421 0.992 1.000 1.040 '•000 2.4 000 3.0 000
loOO 0.463 0.468 0.990 10+000 19000 1.000 2.8 000 3.5 000
7.50 0.506 0.513 0.986 0.999 1.000 19000 391 000 4.0 000
8.00 0.546 09537 0.983 0.999 1.000 19000 3.5 0.0 4.6 090
8050 0.585 0.598 00978 00999 10000 10000 3.9 0.0 501 000
9. 60 0.621 4 Co 639 M O. 913 0.999 1.000 1. 000 4.3 000 506 000 
9050 0.653 00676 0.968 0.998 1000 1.000 4.8 000 6.4 000
1000 0.681 0.711 ' C9960 0.998 19000 1.000 5.3 0.0 7.2 0.0
10.50 0.704 0.742 0.952 0.997 1.000 1.000 508 000 8.0 0.0
1100n 0.724 0070 0,.943 00997 10000 10000 6.3 000 809 000
11.50 0.739 09796 0.933 0.996 1.000 1.000 6.8 000 907 000
12.00 0.752 0.819 0.922 U.995 1.000 1.000 7.3 000 10.5 000
12.50 0.760 0.840 _0.910 00 995 10000 1,000 'too 0.0 11.6 000
13906 00 765 ' 0.859 ' 0.897 0.994 1.000 1.000 8.3 O.0 12.T 000
13.50 0.767 0.875 0.883 0.993 1.000 1.000 8.8 0.0 1398 G00
14.00 O.T66 00d90 0.865 0.991 10000 10000 9.3 0.0 1500 000
14.50 0.763 0.903 0.853 0.990 10000 1.000 S.8 O00 16.1 0.0
15000 0.758 00915 00837 0.989 1.000 1.000 10.3 0.0 17.2 000
15.5J C+0 750 0.926 0.821 0.987 1.000 1.000 11.1 000 1801 000
M 1600 0.74`1 69935 0.'804; 00986 1.000 1.000 12.0 000 1900 000
16.50 0.730 0.942 0.786 0.985 10000 1.000 1208 000 1909 0.0
1T.000.717 0.949 0.768 00984 1.000 1.00C 1306 0.0 20.9 000
17.50 1#703 0.954 0.749 0.984 10 000 1.000 14.5 0.0 21.8 x'00
18.00 0.688 0.959 0.730 0.983 1.000 1.000 15.3 0.0 22.7 000
18.50 00673 0.9620.711 0.983 1.000 1.000 16e5 0.0 2300 000
19.00 0.656 1.965
.
 0.692 0383 1.000 1 ' 600 1798 0:0 23.3' 0.0
19.50 0.640 0.968 0.673 0.982 1.000 1.000 19.0 0.0 23.6 000
20.00 0.623 0.97*0 0.644 0.982 1.000 1.000 20.2 0.0 24.0 000
20.50 0. 606 0.971 0.635 0.90 1.000 1. 000 21.5 0.0 24.3 0.0
21.00 0.589 0.973 0.616 0.982 1.000 1.000 22.7 0.0 24.6 000
21.50 0.5720.974 0.598 0.982 19000 1.000 23.0 0.0 25.2 000
22.00 0:556
.
0.975 ^ ^0.-1 ' 0.982' 1.000 1 .000 * 2'3.4 _'-'* ' 0.0 -'25.8 _ 0'.0
22950 0.541 0.976 0.564 0.982 01.0 1.000 2397 0.0 26.4 0.0
23.00 } 0.526 0.977 00' 4418 ­ 00-40 1.000 1.000 24.1 0.0 2700 000
23.50 0.52 0.978 0.533 0.982 1.000 1.000 2494 0.0 2T.Cn 000
24.00 00498 0.979 0.518 0.982 1.000 1 .000 "4.8 0,0 2802 0.0,
24.50 0.485 0.979 0.504 0.982 1.000 1.000 2494 0.0 2901 000
	FINAL JPL CONICAL FFEU E E H PLANE 10.359 GHt
	 6^^
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCkEMENT=	 0050000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA = - 100000
ALOCKAGE=
	 000
NUMBER OF INPUT VALUES KEAD IN OK CALL=
	 20
ICI=	 I 1
	IC2=	 2	 IC 3=	 1	 IC4=	 1
ANTLNNA FEED 14FICIENCY
PSI ETA	 ETS	 F T I	 E T X	 ETP	 ET8	 E	 EP	 H	 HP
0.5C 0004 09004 C.991 1.000 1.000 10300 0.1 000 001 000
1000 0.417' 00017 00997 1.000 10000 1.000 0. 2 loo 002 000
1050 00037 00037 0.'99 10000 10000 1.000 003 000 003 000
2000 00065 00065 00999 10000 10000 10000 0.3 000 004 000
2.50 00100 0.100 0.999 1000U 1.000 1.000 0.4 0.0 005 000
3oOO 0.142 00142 0.990 10010 1.000 1000 0.5 000 0.6 000
3.50 0.189 09189 0.999 19000 loOJ1 1.000 009 000 009 000
4000 0.239 0.239 U0998 10000 1.000 10300 1.3 000 193 000
4.50 0.290 0.291 0.997 1.000 1.00C 1000 1.7 000 1.6 000
5.U0 0.343 09345 0.995 1.000 1.)00 1.000 2.1 000 109 000
5.50 0.396 0.399 4.993 1.000 1.000 1.000 2.5 0.0 2.3 000
6olO 09449 09453 0.991 1.000 1,030 1.000 2.9 000 2.6 000
6.50 0. 501 0.507 0.988 1.000 1. 0 JO 1.000 3.5 000 391 000
7.00 0.548 00557 0.984 1.00C 1.000 1.000 4.0 000 3.7 000
7050 09592 0.605 0.979 1.JO0 10000 10000 406 000 4.2 000
8.OJ 0.632 0.650 0.973 1.000 1.000 1.000 5.2 000 4.8 000
8950 0.669 0.692 0.966 19000 10000 1.000 507 090 5.3 000
9 000 O0 701 0.732 0.95 A 1.000 10 OOO 1000 6.3 000 5.9 000
9.50 0.728 0.767 0.950 1.000 1.030 1.000 7.0 0.0 6.9 000
10.00 0.749 0079A 0.939 1.000 10000 1.000 7.7 0.0 7.7 000
10.50 0.764 0.825 0.927 1.001 1.00O 1.000 8.4 000 8.► 6 000
11.00 0.774 0.848 C0913 1.010 1.000 19000 9.2 000 9.6 000
11.50 0.780 0.869 0.898 1.000 1.000 1.000 909 000 1005 0.0
12000 0.781 0.886 0.882 10000 1.000 1.000 10.6 000 11.4 000
12.50 09779 0.901 0.865 1.000 10 OOO 1.000 11. 3 O.O 12.5 000
13.00 0.773 0.914 0.847 1.000 1.000 1.000 12.l 0.0 13.7 000
13.50 0.765 00924 0.827 1.000 1.000 1.000 12.8 0.0 14.8 000
14.00 0.753 0.933 0.837 C.999 1.000 1.000 13.6 000 1509 000
14.50 0.740 0.941 0.787 00999 1.000 1.000 14.3 0.0 17.1 000
15.00 0.725 0.947 0.766 0.949 1.000 1.000 15.1 0.0 18.2 000
15.50 0.709 0.953 0.745 0.999 1.000 1.000 16.1 000 1900 000
16.00 0.692 0.957 0.724 0.999 1,000 1.000 17.1 000 1908 000
16.5J 09674 0.961 0.712 0.999 1.000 1.000 18.1 0.0 2006 000
17.03 0.656 0.964 0.681 0.999 1.000 1.000 19.2 0.0 21.5 000
17.50 0.637 0.966 0.660 0.999 1.000 1.nOC 20.2 0.0 2203 000
18.3U 0.618 0.969 0.639 0.999 10000 1.000 21.2 0.0 23.1 000
18.50 0.600 0.970 0.619 0.999 1.000 1.000 22.2 0.0 23.3 000
19.00 0.582 0072 0.600 0.999 1.000 1.000 23.2 0.0 23.6 000
19.50 0.565 00973 0.581 A.999 1.000 1.000 24.1 0.0 23.8 010
20.00 0.548 0.975 0.563 04999 1.000 1.000 25.1 0.0 24.1 0.0
20.50 09532 0.976 0.546 0.999 1.000 1.000 26.1 4.0 24.3 0.0
21.00 0.516 0,977 0.529 0.999 1.000 1.000 27.1 0.0 24.6 000
21.50 0.501 0.978 0.51.E 0.999 1.000 1.000 26.6 0.0 25.1 000 '>
22.00 0.487 0.978 0.498 0.999, 1.000 1.000 26.2 0.0 2509 000 5.
22.50 0.474 0.979 0.484 0.999 1.000 1.000 25.7 0.0 26.5 000
23.00 0.461 0.980 09471 0.999 loOOO 19000 25.3 0.0 27.1 000
23.^O 0.450 0.981 0.459 0.999 1.000 1.000 24.8 0.0 27.8 000
24000 09439 0.982 0.448 0.998 1.000 1.000 24.4 0.0 28.4 0 0 0 A
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APPENDIX III - B
RECTANGULAR MULTIMODE HORN










































































































































































































JPL RECT FEEL PRIN FEG 7.4	 GH1
INPUT CATA ANC CCNc--CLS FOR MAIN
ThETA INCREMENT=	 C.S000C
ENC VALUE CF ThETA= SC.000CC
SIGN CF INPUT OATA= -1.000CC
BLCCKAGE=
	 C.0
NUMBER CF INPUT VALUES READ IN OR CALC=
	 1S
ICI=	 1	 IC 2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEEC EFFICIENCY
PSI ETA E T S E I I ETk ETP ET8 E EP h In
0150 C.0O2 C.0O2 0.551 1.000 1.000 1.000 C.1 0.0 0.1 000
1.00 O.CC6 C.CCE C.SS7 1.000 1.000 LOLL 0.1 000 0.1 000
1.50 C.C17 C.C17 C.SSS 1.000 1.000 1.000 002 0.0 0.2 0.0
2.CC C.C3C C.03C C.SSS 1.000 1.000 1.CCC 0.3 0.0 0.3 000
2.5C C.C41 C.C47 C.SSS 1.000 1.000 1.000 C.3 000 0.3 000
3.00 C.C66 C.C6E C.SSS 1.000 1.000 1.000 C.4 0.0 0.4 000
3.50 C.CBS C.CeS C.SSS 1.000 1.000 11000 005 000 0.6 0.0
4.CC 0.115 C.116 C.SSS 1.000 1.000 1.000 0.7 000 017 000
4.50 C.143 C.143 C.SSS 1.000 1.000 1.000 C.8 000 009 000
5.0C 0.173 C.173 C.SSS 1.000 1.000 1.000 0.9 0.0 1.1 U.0
5. 9-0 CO2C5 C.20; C.SSS 1.000 1.000 1.000 101 0.0 1.2 000
6.CC 0.235 C.23S C.SSE 1.000 1.000 1.000 1.2 000 1.4 000
6.5C 0.274 C.274 C.SSE 1.CCC 1.000 1.000 1.4 0.0 107 0.0
7.CC 0.3CS C.31C C.SS7 1.000 1.000 1.000 1.7 000 2.0 0.0
7.50 0.344 C.34E C.SSS 1.000 1.000 1.CCC 105 000 2.3 000
B.00 C.3e0 C.3e2 C.SS4 1.000 1.000 1.000 2.1 0.00 2.7 0.0
8.50 C.415 C.41E C.SS2 1.000 1.000 1.0CC 2.4 0.0 3.0 0.0
9.00 0.450 C.454 C.S'S1 1.000 1.000 1.000 2.6 000 3.3 000
9.50 0.483 C448S C.S8e 1.000 1.000 1.00C 2.S 0.0 3.7 000
10.00 0.516 C.!24 C. SSEE C.SSS I.000 1.000 3.2 0.0 4.1 000
10.50 0.547 C.9-57 C.SE: C.SSS 1.000 1.000 3.5 0.0 4.5 000
11.CC 00576 C.5E5 C.57S C.SS9 1.000 1.000 3.9 000 500 0.0
11.50 C.EC3 Gels C.Si5 C.SS9 1.000 1.000 4.2 000 5.4 000
12.CC O.E2S C.64S C.S11 C.SSS 1.000 14000 4.5 000 508 000
12.50 C.ES? C.E77 C.SEE C.SSS 1.000 1.000 498 000 6.4 000
13.00 C.E74 C.7C3 C.SE1 C.SSE 1.000 L.CCC 5.2 000 700 000
13.50 C.653 C.727 C.S55 C.SS6 1.000 1.00C 5.5 0.0 7.6 0.0
14.00 C.71C C.75C C.S4S C.SS7 I.000 1.000 509 000 8.3 000
14.5C C.724 C072 C.S41 C.SS7 1.000 1,.000 6.2 000 809 000
15.00 0037 0.752 C.S34 CwSS6 1.000 1.000 6.6 0.0 9.5 0.0
15.50 C.747 C.BIC C.S21 C.SS6 1.000 I.CCC 7.0 0.0 10.2 0.0
16.00 C.159- C.E27 C.S17 C.SS5 1.000 1.000 7.4 000 1100 000
16. 5:C C06C C.843 C.SC7 C.SS5 I.CCC 1.000 7.B 0.0 11.7 000
17.00 0.764 x:.857 C.ES7 C.SS4 1.000 1.000 8.3 0.0 12.4 000
17.50 0.766 C.e7C C.EE7 C.SS3 1.000 1.00C e.7 0.0 13.2 000
18.00 C.7E6 C.eE2 C.E7E C.S92 1.00C 1.000 901 0.0 13.9 000
18.50 0.765 C.6S2 C.EE5 C.SS2 1.000 1.000 9.7 0.0 14.7 000
19.00 0.762 C.sc2 C.e52 C.SS1 1'.000 1.000 10.2 0.0 15.6 000
15. 600 0.757 0.S1C C.E40 C.SSO 1.CCC 1.000 1008 0.0 16.4 000
20.00 0051 C.S1E C.E26 C.S6S 1.000 1.000 11.4 0.0 17.2 000
20.50 0043 C.S25 C.E13 C.SES 1.000 1.000 I1.5 0.0 1801 000
21.CC C.734 C.S3C C.7SS C.S88 1.000 1.000 12.5 000 1819 0.0
21.50 CO25 C.936 C.7E4 C.SF6 1.000 1.000 13.2 0.0 19.3 0.0
22.00 0.715 C.54C C.77C C.SE7 1.CCC 1.00C 13.5 0.0 19.7 000
JPL RECT FEEC PRIXFEC 7.4e? GHt
INPUT CATA ANC CCNTRCLS FCR MAIN
THETA INCREMENT=
	 C.S000C
EhC VALUE CF THETA= SC.000CC
SIGN CF 1NPLI CATA= -1.CCCCC
BLCCKACE=	 C.0
NUMBER CF INPUT VALUES READ IN OR CALC=
	
15
ltl=	 1	 ICs'=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEEC EFFICIENCY
PSI ETA ETS E71 ETN ETP ETB E EP h fP
0.5C C.CC2 C.CC2 C.SS1 1.000 1.000 1.000 C.1 000 C.1 000
1.0C C.CCS C.CCS C.SS7 1.000 1.000 1.000 0.1 000 001 0.0
1.5C C.C2C C.C2C C.SSS 1.000 1.000 I.000 C.1 000 0.2 010
200C C.C3t C.C3E C.SSS 1.000 1.000 1.000 CO2 010 0.3 000
2.5C C.C55 C.C55 C.S99 1.000 1.000 1.000 0.2 000 0.3 000
3.00 C.C79 C.C7S C.SSS I.CCC 1.000 1.000 C.3 010 C04 000
3.5C C.1Ct C.1Ct C.S99 1.000 1.000 1.000 0.5 0.0 0.6 000
4.CC C.13t C.13t C.SSS 1.000 1.000 1.000 0.7 000 007 000
4.5C C.1tE C.1tE C.SSS 1.000 1.000 1.000 C.8 000 009 000
S.00 C.2C3 C.2C4 C.SSS 1.000 1.000 1.000 1.0 000 1.1 000
5,	 5.50 C.24C C.241 C.SSB 1.000 1.000 1.000 1.2 000 1.2 000
t.CC 0.275 C.2eC C.S9e I.CCC 1.000 1.000 1.4 000 1.4 000
t950 0.315 C.32C C.SS7 1.000 1.000 1.000 1.7 000 147 000
7.00 0.359 C.3tl C.SS6 1.000 1.000 1.000 2.0 000 2.0 000
7.5C 0.399 C.4C1 C -, S S4F 1.000 1.000 1.COC 2.3 000 2.3 000
B.00 0.435 C.442 C.993 1.000 1.000 1.000 2.6 0.0 2.6 000
8.5C C.478 C.4e2 C.SS1 1.000 1.000 1.COC 2.9 000 2.9 000
9.CC C.51t 0.522 C. y EB 1.000 1.000 1.000 3.2 000 3.2 000
9.5C 0.553 C.5tl C.SEt 1.000 1.000 1.000 3.6 000 3.6 0.0
10.00 C.581 C.SSE C.S82 1.000 1.CCC 1.000 4.0 000 4.1 000
10.5C C.t2C C.t33 O.S7S 1.COC 1.000 1.000 4.4 000 4.5 000{
11.00 C.tSC C.tt7 C.S14 1.000 I.000 1.OGC 4.8 000 4.9 000e	
11.5C 0.08 C.ESS C.SES 1.000 1.CCC 1.000 5.2 0.0 5.4 0.0
t	 12.CC C.7C3 C.73C C.St4 1.CCC 1.CCC 1.000 5.6 000 508 0.0
12.5C C.726 C.75E C.S!e 1.000 1.000 1.000 6.2 000 6.4 000
130CC C.745 C.7e3 C.S'.1 1.000 I.000 1.000 6.7 000 7.1 000
13.50 0.76C C.BCE C.S43 1.000 1.000 1.000 7.3 000 7.7 000
14.CC C.773 0.e27 C.S34 1.000 1.000 1.000 7.9 000 8.3 000
^r	 14.5C C.7e2 C.84t C.S24 1.CCC 1.000 1.CCC 8.4 000 900 000
15.00 C.785 C.eo C.S14 1.000 I.000 1.000 9.0 000 9.6 000
15.5C C.793 C.e7E C.SC2 1.000 1.000 1.000 9.6 0.0 10.3 000
it.CO C.7S4 C.8S2 C.BSC 1.000 1.000 1.000 10.2 O.0 11.0 000
it.5C C.7S3 C.9C4 C.e7e 1.000 1.000 1.000 IC.B 0.0 11.7 000
17.CO C.7SC C.914 C.et4 I.000 1.000 1.000 11.5 O.0 12.4 000
17.5C C.785 0.924 C.eRC 1.000 1.000 1.000 12.1 0.0 1301 000
18.00 0075 C.S32 C.E3t 1.CCC 1.CCC 1.000 12.7 0.0 13.8 000
18.5C C.771 C.93S C.e21 1.000 1.000 1.000 13.6 0.0 14.7 0.0
19.CC 0.7t1 0.945 C.ECS 1.000 1.CCC 1.000 14.5 000 1505 000
19.5C 0.749 C.SRC 0.7eS 1.CCC I.000 ' l.00C 15.4 O.O 16.4 000
20.CC C.73t C.S54 C.771 1.000 1.CCC 1.000 16.3 0.0 17.3 010
20.5C C.722 C.SSO C,1!4 1.000 l.CCC 1.000 17.2 000 1801 000
u	 21.00 0.7C7 C.Stl C.-136 1.CCO 1.000 1.000 18.1 000 1900 000
2195C C.t'S2 C.S63 C.71e 1.000 1.000 l.000 1S.2 0.0 19.4 000
22.00 C.67t C.565 C.7CC 1.COC 1.000 1.000 20.3 000 1918 000
JPL AEC1 FEEL PRIN FEC 7.6	 GNI
INPUT CATA ANC CCNTACLS FCR MAIN
ThETA INCREMENT=	 C.!000C
ENC VALUE CF TPETA= SC.000CC
SICK CF INPL7 CATA= - I.000CC
@LCCKACE=	 C.0
NUMBER CF INPUT VALLES REAC IN CA CALC=
	 1S
IC 1=	 1	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEEC EFF IC IEKCV
PSI ETA ETS E71 ETA ETP ETB E EF F 1-F
0.°.0 O.CC3 C.CC3 C.551 1.000 1.000 1.000 C.1 000 0.1 000
1.CC C.CIC C.C1C C.557 19000 1.000 1.000 0.2 0.0 0.2 0.0
1. 60C C.C22 C.C22 0.455 1.000 1.000 1.000 0.3 O.0 0.3 0.0
2.CC C.C3S C.C3S C.SSS 1.000 1.000 1.000 C.3 G.0 0.3 000
2.SC C.CEC C.C6C C.SSS 1.000 1.000 1.000 C.4 C.0 0.4 000
3.CC C.CeE C.CEE C.4SS 1.000 1.000 1.000 0.5 G.0 0.5 000
3.50 0.115 C.11'. C.SSS 1.000 1.000 1.000 C.7 0.0 007 0.0
4.CC C.14i C.147 C.595 1.000 1.000 I.oCC C.S 000 COS 010
405C C.182 C.le2 C.555 1.000 1.000 1.000 1.0 0.0 1.1 000
S.00 0.219 C.22C CASE 1.000 1.000 1.000 1.2 0.0 1.3 010
5.5C 0.25E C.25S C.45e 1.000 1.000 1.oCC 1.4 0.0 1.5 0.0
E.CC C.295 C.?CC C.457 1.000 1.000 1.000 1.6 000 1.7 000
E.RC 0.341 C.343 C.SS6 1.CCC 1.000 1.000 1.4 0.0 2.0 000
7.00 0.:@3 C.3e5 C.SS! 1.000 1.000 10000 2.3 000 2.3 000
7.5C C.424 C.421 C.SS3 1.000 1.000 1.000 206 000 2.6 000
B.00 C.465 C.46S C.SS1 1.000 1.000 1.000 2.S 000 3.0 000
8.5C C. 9005 C.511 C.4eS 1.CCC 1.000 1.CCC 3.3 0.0 3.3 0.0
S.CC Co!44 C.R:I C.5e6 1.000 1.000 1.0GC 3.6 000 3.6 000
9.5C O.!EI C.RSI C.SE3 1.CCC 1.000 I.CCC 4.1 000 4.1 0.0
IO.00 C.614 C.62E C.47S 1.COC 1.000 1.000 4.5 C.0 4.6 0.0
10.'5C C.E4E C.663 C.S74 I.CCC 1.CCC 1.CCC 5.0 0.0 500 0.0
11.00 0.674 C.65R C.S65 1.000 1.000 1.000 5.5 0.0 505 O.0
11.5C C.E99 C.726 C.S63 1.000 1.CCC 1.CCC 5.9 0.0 6.0 0.0
12.00 C.722 C.7RR C.SR7 I.CCC 1.000 1.000 6.4 0.0 6.5 0.0
12.50 C.742 C.7e1 C.S4S 1.000 1.000 1.000 7.0 0.0 7.1 010
13.CC C.75E 0.eC5 C.S41 1«CCC 1.000 1.000 7.7 0.0 7.7 000
13.RC C.77C C.827 C.S31 1.000 1.000 1.000 8.3 0.0 8.3 0.0
14.00 0.779 C.e4E C.S21 1.000 1.000 1.000 E.S 0.0 9.0 000
14.5C C.7e6 C.E63 C.S1C 1.000 1.000 1.000 9.6 000 9.6 000
1:.00 C.789 C.87e C.ESE 1.000 1.CCC 1.000 10.2 0.0 10.2 000
15.SC C.7SC C.eS2 C.fEE 1.000 1.000 1.000 1C.S 0.0 10.5 000
16.00 C.7eS C.SC4 C.E73 1.000 Ii.CCC 1.000 11.6 0.0 11.7 0.0
16.50 C.7e5 C.91R C.fRE 1.CCC I.CCC 1.000 12.3 0.0 12.4 000
17.CC 0.775 C.424 C.e44 1.000 1.000 1.00C 13.0 0.0 13.1 0.0
17.50 0.772 C.532 C.f2e 1.000 1.000 19OCC 13.7 0.0 1309 000
18.CC C.763 C.S3S C.113 1.000 1.000 1.000 14.4 0.0 14.6 0.0
18.5C 0.752 C.S4R C.7S6 1.000 1.000 1.000 15.2 0.0 1505 000
19.00 C.74C C.S5C C.78C 1.000 1.000 1.000 16.0 0.0 16.4 000
19.RC C.72S C.SR4 C.7E2 1.000 1.000 1.000 16.7 0.0 17.3 000
20.CC 0.713 C.SR7 C.745 I.CCC 1.CCC 1.000 17.5 0.0 18.3 010
20.!C O.ESE C.S6C C.727 l.000 1.000 1.000 18.3 0.0 19.2 0.0
21.00 O.6E3 C.563 C.7C5 1.000 I.CCC 1.000 lS.l 0.0 20.1 000
21.50 O.E67 C.SES C.6S1 1.CCC 1.000 1.000 19.9 0.0 20.4 000
22.CO C.652 C.967 0.674 1-COO 1.000 I.00C 2C.8 0.0 20.6 010
J
JPL RECT FEEL PRIM FED 7.!
	 GMt




ENC VALUE CF THETA• SC.000CC
SIGN CF INPL T CAM= -19000CC
BLCCKACE=	 C.0
NUMBER CF INPUT VALLES READ IN OR CALCs	 is
ICIs 1 IC2= 2 IC30 1 IC4=
WENNA FEEC EFF 1C IENCV
PSI ETA ETS E I I ETA ETP E18 E EP k fP
0.5C C.CC2 C.CCi 0.451 1.000 11000 1.000 C.1 010 0.1 000
1.CC C.CCS C.CCS C.SS7 1.000 1.000 1.000 0.1 000 001 000
1.5C C.C15 C.C1S C.SSS 1.000 1.000 1.000 0.2 0.0 001 000
2.0C O.0?4 C.C34 C.4SS 1.000 1.000 1.000 C.3 0.0 0.2 0.0
2.5C C.C52 C.C52 C.SSS 19000 1.000 1.COC C.3 000 0.2 000
3.00 C.C74 C.C74 C.SSS 1.000 1.000 1.CCC C04 0.0 0.3 000
3.5C C.1CC C.ICC C.SSS 1.000 1.000 1.000 0.5 010 005 000
4.00 0.12E C.12E C.9SS 1.000 1.000 1.000 Co? 000 017 000
4.5C C.15S C.15S C.SSS 1.000 1.000 1.000 0.8 0.0 009 000
S.CC 01152 0.152 C.SSS 1.000 1.000 1.000 1.0 000 101 000
5.50 0.221 C.221 CASE 1.000 1.000 1.000 1-.1 O.0 1.3 0.0
6.CC C.264 C.26 4.0 C.SSB 1.000 1.000 1.000 1.3 000 105 000
6.5C C.302 C.3C? C.SS7 1.000 1.000 1.000 IoS 010 1.8 000
7.00 C.34C C.341 C.SS6 1.000 1.000 1.000 1.8 010 2.2 000
7.5C C.37E CoM C.SS4 I.000 1.000 1.000 2.0 000 2.5 0.0
B.CC 0.415 C941S C.SS3 1.000 1.000 1.000 2.3 000 2.8 000
8. x:0 C.453 C.451 C.SS1 1.000 1.CCC 1.000 2.5 C.0 3.2 010
S.00 C.4ES C.4S5 C.SES I.000 1.000 1.00C 298 000 3.5 000
905C CO526 C.!33 C.SEE 1.000 1.000 1.CCiC 3.1 000 3.9 000
lO.CC C.!59 C.SES C.SE3 C.S99 1.000 1.000 3.S C.0 4.4 000
1015C C.5S0 C06C3 C.SeC CO599 10000 1.000 3.8 000 4.8 000
11000 0.62C C.63E C.57E C.SSS 1.000 1.000 4.1 010 50 000
II.SC C.64E 0.66@ C.572 0.559 1.000 1.000 4.5 0.0 507 000
12.00 0.674 C.65E C.S67 C.SSS 1.000 1.00C 408 0.0 692 000
12.5C C.ESE CO27 C.S61 C.9SE 1.000 1.CCC 5.3 000 6.5 000
130CC C.71E C.753 C.S55 C.sie 1.000 1.000 5.7 010 7.6 000
13.5C C.734 C.77E C.441 C.S58 1.000 1.000 6.2 000 893 000
14.00 C.74E C.75E C.S3S C.SS7 1.000 1.000 60 000 90C 000
14.50 C.1:0 S C.819 C.S3C C.957 1.000 1.000 7.1 000 9.7 000
1510C C.767 C.83E C.S21 C.SS7 1.000 1.000 7.6 000 1004 000
1 9..50 0.773 C.852 C.S1C C.5S6 1.000 1.000 B.0 0.0 11.2 000
16.CO C.17E 0.867 C.69S C.996 1.000 1.000 805 0.0 12.0 000
16.50 0.17E C.BEC C.E8e C.955 1.000 1.000 8.9 0.0 12.8 000
1700C C.777 C.@93 C.E76 C.SS4 I.CCC 1.000 SO4 0.0 13.6 000
17.5C 0.775 C.9C4 0.863 C.S94 1.000 1.000 5.8 0.0 14.4 000
18.00 C.172 C.S14 C.e91 C.S93 1.000 1.000 10.3 0.0 15.2 000
Ie.SC C.167 C.S23 C.E37 C.SS3 1.000 I.CCC 1C.S 0.0 16.0 000
19000 C.7E0 C.531 C.823 C.5S2 1.000 1.000 11.5 0.0 16.9 000
19.5C C.152 C.S3E C.FCS C.991 1.000 1.CCC 12.0 0.0 17.7 000
20.0C C.743 C.S44 0.195 0.991 1.000 1.000 12.6 000 1805 000
20.SC 0.733 C.S49 C.18C C.990 I.000 1.COG 13.2 000 1904 000
21.00 C.722 0.554 C.165 C.9S'iC I.CCC 1.000 13.8 0.0 20.2 000
21.50 0.711 C.SSE C.7R0 0.989 1.CCC 1.000 14.5 O.0 20.4 000
22.00 C.ESS 09962 0034 0.989 1.000 1.000 15.3 0.0 20.7 000
F
JPL PECT FEEC PRIM FED E.0 	 GM1
INPUT CATA ANC CCNTPCLS FOR MAIN
T14 ETA INCPEMENT n
	C.!000C
ENC VALUE CF TPETA •
 5C.000CC




NUPEIP CF INPUT 4ALLES REAC IN CR LALC= 	 14
IC l=
	 l	 IC2=	 2	 IC 3 s
	1	 IC48
ANTMA FEEC EFFICIENCV
PSI ETA E7S E I I F'tX E1P ET8 E EP !- FF
005C C.CC? C.CC3 C.SS1 1.000 1.000 1.000 011 C.0 001 000
1.0C 0.C11 C.C11 C.S57 1.000 1.000 1.000 C.2 0.0 0.2 000
1.5C O.C24 C.C24 C.SSS 1.000 1.000 1.000 C.3 000 0.3 000
2.CC C.C41 0.041 C.SSS 1.000 1.CCC 1.CCC 0.3 000 0.3 000
2.5C O.C64 C.C64 f.SSS 1.000 1.000 1.000 C.4 0.0 004 000
300C 00C91 C.CS1 O.SSS 1.000 1.000 1.000 C.5 C.0 005 000
3.5C C.122 C.122 C.SSS 1.000 1.000 1.CCC C.7 0.0 0 * 7 000
4000 00155 C.15s C.SSS 1.000 1.000 1.000 1.0 000 009 000
4.5C 0.191 C.152 C.9SE 1.000 1.000 1.000 1.2 000 1.1 000
S.CC C.225 C.23C C.4Se 1.000 1.000i.000 1.5 0.0 104 010
5.5C 0.265 C.27C C.SS7 1.000 1.000 1.CCC 1.7 000 1.6 0.0
6.Q0 C.31C C.3ll C.59t 1.000 1.000 1.000 2.0 000 1.8 010
6.SC C.352 C.354 C.S55 1.000 1.000 1.000 2.3 000 2.2 000
7.00 0.353 0.395 C.SS3 1.000 1.000 1.000 2.7 000 2.6 000
7.50 0.433 C.437 C.S91 1.000 1.000 1.000 3.0 000 3.0 000
8.CO C.471 C.477 C.See 1.COC 1.000 1.000 3.3 000 3.4 000
805C 0.5CS C1 6 17 C.SE3 1.000 1.000 1.000 3.7 0.0 3.8 0.0
9.CC C6945 C.R55 C.Se2 1.000 1.000 1.000 40C 000 4.2 000
9.50 C.':7S 0.593 C.S7E 1.CAC 1.000 1.000 4.4 000 4.7 000
10.00 C.611 C.t2E C.573 1.000 1.000 1.000 4.8 O.0 5.2 000
10.50 C.64C O.ttl Cabe 1.000 1.000 1.000 5.2 000 517 000
11.00 C.t67 C06S3 0.5t2 1.000 1.000 l " CCC 50 000 6.2 000
11.5C C.tSI C.722 C.S!6 1.000 1.000 1.000 601 010 6.7 000
12.00 0012 C.75C C.SSC 1.000 1.000 1.000 6.5 0.0 7.2 000
12.5C 0.731 C.776 C.S42 1.000 1.000 1.000 701 000 70S 000
13.00 0.745 C.7SE C.S34 1.000 1.L*.0 1. ,- 7.7 000 8.6 010
13.50 C.75b C.eIS C.S24 1.COC 1.CCC 1.00- e.3 000 9.3 000
14.0C C.764 0.837 C.S13 1.000 1.000 1.000 e.9 000 1001 000
14050 C.7ts C.853 C.SC2 C0999 1.000 1.0!CC 4.5 000 1008 000
15.00 0.771 C.EtE 0.Ee5 0.999 1.000 1 CC0 10.1 000 1105 160
15.5C C.771 0.881 C.E7t C.SSS 1.000 14	 CC 1067 0.0 12.3 000
16.00 0065 C.8S2 C.e63 C.9SS 1.CCC louCC 11.3 O.G 13.1 000
16.50 C.764 C.S02 C.E4E C.SS9 1.000 1.000 11.S O.0 13.9 000
17.00 0.75E C.s11 C.e33 C.55S 1.000 1.000 12.6 0.0 14.7 000
17.50 0.7:. 0 0.518 C.EIE C.sss 1.000 1.000 13.2 000 1505 010
18.CO 0.741 C.923 C,EC2 C.99S 1.000 1.000 13.8 0.0 16.3 000
18.SC C.?31 0.531 C.7Et C.S55 1.000 1.COC 14.5 0.0 16.9 000
19.CC 0.720 C.936 C.77C C.SSS 1.000 1.000 15.3 0.0 17.6 000
1905C 0.708 C.S41 0.7 9.* 4 C.SSe 1.CCC 1.00C 16.0 0.0 18.2 0.0
20.00 0.t95 C.S44 C.i37 C.SSe 1.000 1.000 16.7 0.0 1808 010
20.SC C.682 C.54E C.721 C.SSe 1.000 1.000 17.5 C.0 1905 000
21.00 C.66S C.551 C.7C4 C.SSE 1.000 1.00C 18.2 O.0 20.1 0.0
21.50 O.ESS C.S54 C.tee C.SSe 1.000 i.000 19.0 O.O 20.2 000
22.00 0.642 C.95t C.t73 C.SSS 1.CCC 1.000 19.9 0.0 20.3 000
tJPL RECT FEEC PRIM! FED E92
	 GHt
INPU1 CATO ONE CCNTt,.;LS FOR MAIN
THETA IN(PIMENT=
	 C.S000C
ENC VALUE CF TFETA= SC.000CC
SIGN CF INPUT CATA= - I.00000
BLCCKACE=	 0.0








PSI ETA ETS Ell EIX ETP ET8 E EP h hP
0.9C C.CC3 C.CC3 C.SS1 10000 1.000 1.ccc C.1 000 001 000
l.Oc 00013 COC13 C.SS7 1.000 1.000 1.Occ CO2 0.0 0.1 000
1.50 O.C2S C.C25 C.SSS 1.000 1.000 1.000 C.3 O.0 0.2 000
20OC C.C51 C.csi C.SSS 1.000 I * ccc 1.000 C.5 000 003 000
2950 C.0 7S O.CIS C.SSS 1.000 I.000 1.000 C.6 000 0.3 0.0
3.00 C.112 0.112 C999S 1.000 i.CCC 1.000 C.7 0.0 0.4 000
3.30 C.14S C.145 C.SSS 1.000 1.000 1.000 I.0 000 0.6 000
4.CC C9189 C.l9C C.SSS 1.000 1.000 1.000 1.3 000 Cos 000
4.50 C.232 C.233 C.598 1.000 1.000 19000 1.6 0.0 1.1 000
S.00 C.277 C.271 C.SS7 C.9S9 1.000 1.000 2.0 0.0 1.3 000
S.SO 0.324 C932! C.SSt C.SSS 1.000 I.CCC 2.3 0.0 1.6 000
6.00 0 * 171 0.374 0.99 6 0.959 1.000 1.000 2.6 090 1.8 000
6 * 9C 0.419 C.422 C.SS3 0.999 1.000 1.000 3.1 0.0 ,?.2 0.0
7.00 0.444 C.46S C.SSO 0.9SS 1.000 1.000 3.6 O.0 2.6 000
7.50 C.507 C.51 C.S87 C.S99 1.CCC 1.000 4.1 000 3.0 000
8.00 O.S4e Cal5E C.S83 C.SSS 1.000 1.000 4.6 0.0 3.5 000
805C 0.'Ft COW CO57t C.SSB 1.ccc 1.000 5.1 0.0 3.9 000
9.00 C.622 C.t41 C.S73 C.SSO 1.000 1.000 5.6 000 493 000
9.5C C.t:4 C.t7E C,56e C.SSe 1.000 1.000 6.3 0.0 409 0.0
10.00 O.te2 C.712 C.S6C C.SSe 1.000 1.000 7.1 000 505 0.0
10.80 C.7C4 C.742 C.S 9.02 C.957 1.000 1.000 7.8 0.0 6.1 000
1190C Co123 C.77C 09442 C.SS7 1.000 1.000 8.9 0.0 6.7 000
11.50 0.73E C.7S 6 C.S31 C.SS7 1.000 1.000 9.3 0.0 7.3 000
12.00 0 049 C.E17 C.52C C.9S6 19000 1.000 10.0 000 709 000
12.5C 0.75* C.e3t C.SC7 C.SSt 1.CCC 1.000 11.1 000 8.7 000
13.00 C.75E C.853 C.ES3 C.SS6 1.000 1.000 12.2 O.0 9.4 0.0
13.5C C.796 C.et7 C.e7t C.995 1.000 1.000 13.3 0 * 0 10.2 000
14.CC 0.751 C.e7S CoM f.SS5 1.000 1.000 14.5 C.0 1100 0.0
14o9C 0043 CoeSS C * eAl 0.995 1.000 1.000 15.6 000 1107 000
15.00 0.733 C.ES7 0.822 C.S54 1.000 1.000 16.7 0.0 12.5 000
15.50 0.721 C.SC4 C.8C2 C.554 1.000 1.000 le.2 0.0 13.2 000
16.00 0.7Ct C.91C C.781 C.SS3 1.000 1.000 1996 0.0 1400 000
16.50 C.691 0.91:0 C.tC 0.993 1.000 1.000 21.1 0.0 14.7 000
17.00 O.t74 C.S1S 0.739 C.SS2 1.000 1.000 22.E 0.0 15.4 000
17 * 5C C.657 C.923 0.718 0.992 1.000 1.000 24.4- 0.0 16.2 000
18.00 C.t3S C.S2E C..*9t C.SS1 1.CCC 1.00C 25.5 0.0 16.9 090
18olC 0.121 CoM CoM 0.9S1 I.000 1.000 27.9 000 1701 000
19000 C.6C4 0.931 0.655 0.990 1.000 1.CCC 30.3 0.0 17.4 000
19.SC C.5e7 C.433 O. 'E39 C.SBS " I.CCC 1.000 22. *7 0.0 17.6 060
20oOC 0.57C C.436 C.tlt C.S88 1.000 1.000 35.2 000 1708 000
20.50 0.554 C *43E CoISE CA SS 1.000 1.CCC 37.6 000 18.1 000
21.00 O.R:S C.94C C * !81 C.Se7 I.CCC 190OC 4C.0 0.0 18.3 000
21.50 00*924 C.S42'C.St4 C.S86 1.000 1.000 4C.0 000 1864 000
22.00 O.S11 C.944 C.94S 0.985 1.000 1.400 4CoC 0.0 1806 000
JPL PECT FEEL PRIM FED E.4	 GMt
INPUT CATS ONE CCNTRCLS FOR MAIN
714ETA INCREMENT=	 C.5000C
ENC VALUE CF TFETAs SC.000CC
SIGN CF INPUT CATA= -1.000CC
BLCCKAGfm
	C.0
KAJMefF OF INPUT VALLES READ IN OR CALC=
	 15
ICIs 	1	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEEC EFFICIENCY
PSI ETA ETS Ell ETX ETP ET8 E EP h 1-F
C.SC C.CC3 C.CC3 0.SS1 1.000 1.000 1.000 C.1 C.0 001 000
1.00 C.C12 C.C12 C.SS7 I.CCC 1.000 1.000 0.2 000 0.2 000
1.50 C.C21 C.C27 C.SSS 1.000 1.000 1.000 C.3 O.0 093 0.0
2.00 C.C4e C.C4E CoSSS 1.000 1.000 1.000 C.4 C.0 0.4 000
2.5C O.C73 C.073 C.SSS 1.000 1.000 1.CCC 0.5 000 005 0.0
3.00 C.1C4 C.1C4 C.SSS 110Cf 1.000 1.000 C.6 O.0 0.6 000
3.50 09139 C.134 C.SSS 1.000 I.CCC 1.000 C.S 0.0 009 000
40CC C017t C417t C.SSS 1.000 1.000 1.000 101 000 i.l 000
4.^50' C.2lt C.217 C.SSE 1.000 i.000 1.000 1.4 O.0 1.4 0.0
5.00 0.259 C.25S C.SS7 1.000 1.000 1.000 107 000 107 000
5150 CO3C2 C43O3 C.SSE 1.CCC 1.000 1.000 1.S 0.0 1.9 000
6.00 0.34E C.34E C.SSK 1.000 1.000 1.000 2.2 0.0 292 010
t.5C 0.391 C.393 C.SS3 1.000 1.000 1.000 2.6 000 2.6 000
7.00 0.434 C.43E C.SS1 1.000 1.000 1.000 3.0 000 3.0 0.9
7.50 0.47E 0.482 C.S@E 1.000 1.000 1.000 3.4 O.0 3.4 010
8.00 C*516 C.524 C.SE! 1.000 1.CCC 1.000 399 O.0 3.8 000
8.50 C.554 C.StR C.SE1 1.000 1.000 1.000 4.3 000 4.2 0.0
9000 0. 9.91 C.6C5 CO571 1.000 1.000 1.000 4.7 C.0 4.6 0.0
9.5C C.624 C.t42 C.S72 1.000 1.CCC 1.000 5.3 0.0 5.2 0.0
1040 O.t53 C.677 C.SEt 1.000 1.000 1,.000 6.0 0.0 5.7 0.0
10.50 0.679 C.70E C.S 6.0E 1.000 1.000 1.00C 6.6 0.0 6.3 010
11.00 C.7CC C.737 C.S'C 1.000 1.000 1.000 7.2 0.0 6.9 000
11.50 0.71E C.lt3 C.S41 1.000 1.000 1.CCC 7.9 000 7.^ 0.0
12.CC 0.733 C.78t C.S32 1.000 I.CCC 1.000 E.5 C.0 800 000
12.RC C.743 C.eCe C.S21 1.000 1.000 1.000 9.4 0.0 8.7 000
13.00 C.75C C.82E C.SCE 1.CCC 1.000 1.000 1C.4 0.0 9.3 0.0
13400.753 C.l42 C.ESS 1.000 1,.oCC 1.000 11.3 010 1000 010
14.CC 0 053 C.e5t C.EBC 1.000 1.000 1.000 12.2 O.0 10.7 000
14.50 0.°14S C.W C.Et4 1.CCC 1. CC'C 1.000 13.2 0.0 11.3 0.0
15.0C C.744 C.87E C.E4e C.SSS 1.000 1.000 14.1 0.0 12.0 0.0
15..6-C C.7:7 C.eEl. C.E31 C.9S9 1.000 1.000 15.0 0.0 12.5 0.0
16.0C 0.728 C.eSS C.E14 C.SSS 1.CCC 1.CC^ 16.0 O.0 13.0 0.0
16.50 0 Ile C.SC2 C.197 C.S99 1.000 1.000 16.9 0.0 13.5 010
17.00 C.7C7 C.SCe'C.leC C.S98 1.000 1.000 17.9 0.0 14.0 010
17.50 t.t.95 C.914 C.lt2 C.SSE 19CCC 1.000 18.8 0.0 14.5 010
18.00 O.te3 C.S1S 0045 C.9Se 1.000 19000 1S.8 0.0 1510 000
18.50 0.671 C.S23 C.72e 0.957 1.000 1.0CC 20.7 0.0 15.3 010
19.00 0 * e5f C.S2E C.712 C.SS7 1.000 1.000 21.5 C.0 15.6 000
19.50 O.E4E 0.532 C.tSt C.SS7 1.000 I.CCC 22.4 0.0 15.8 0.0
20900 0.634 0.935 C.EeC C.996 1.0CC 1.000 23.3 0.0 16.1 000
20.SC 0.621 C.S3S C.t6'. C.SS6 1.CCC 1.00C 24.1 0,mG 16.4 000
21.00 O.t1C C.S42 C.ESC C.9S5 1.000 1.000 25.0 0.0 16.7 0.0
21.50 0.598 C^.S46 C.63t C.S95 1.tCC 1.000 25.8 010 1710 010
22oOl C.S/E C.S4e C.E22 C.SS4 1.000 1.000 26.7 0.0 17.3 000
JPL RECT FEEC PRIMFEC E.5SE GHt
INPUT CATA ANC CCNTRCLS FCR MAIN
THETA INCREMENT=
	 0.5000C
ENC VALUE CF TF474= SC.000CC
SIGN CF INPLI CATA= - I.0000C
eLCCKACE=
	 C.O
NUMeEA OIL INPUT VALUES READ IN OR CALC=
	 15
IC 1=
	 1	 IC2=	 2	 IC38	 1	 IC4=	 1
ANTENNA FEEC EFFICIENCV
PSI ETA ETS Ell E1x E1P E78 E EF h FP
0.5C 0.CC3 C.CC3 C.S91 1.CCC 1.000 1.000 C.1 000 C.1 010
1.00 O.C12 C.C12 C.997 1.000 1.000 1.000 092 O.0 0,2 0.0
1.5C C.C2E C.C2E C.SSS 1.COC 1.000 1.000 C.3 00C 0.3 010
2.CC C.C4E C.C45 C.SSS 1.000 I.000 I.000 C.4 C,0 O.3 000
2,5C 0,C75 C.C75 C.SSS 1.000 1.000 1,000 0.5 0,0 004 000
3,OC C,10E ColCE C.SSS 1.000 1.000 1.000 C,6 010 0.5 000
3.5C 09142 C,142 C,SSS 1.000 1.000 1.000 C,9 000 0.8 000
4.00 C.18C C.[EC C.SSS 1.000 1.CCC 1.000 1.2 010 100 000
4.5C C.221 C.221 C.SSe 1.000 1.CCC 1.000 1.4 000 103 000
S,OC C.263 C.264 O.SS7 1.CCC 1.000 1,000 1,7 000 1.6 000
5.5C 0.307 C,3CS C,SS6 loOCC 1.CCC 1.000 2.0 000 108 000
6.CC C.352 C,354 C.S95 1.000 1.000 1.000 2.3 000 2.1 000
6.5C C.3SE C.4CC C.SS3 1.CCC 1.CCC 1.000 2.7 0.0 2.5 0.0
7.00 0.441 C,44E C.SSC 1.CCC 1.000 1.000 3.1 C.0 2.9 000
7,5C C.4e4 C.4SC C.See 1.000 1.CCC 1.000 3.5 0.0 3.3 0.0
8,00 0.R2 4# ",533 C.SE4 1.CCC 1.000 1.000 4.0 0.0 3.7 000
8.50 O.R63 C,S74 C.SeC 1.000 1.000 1.000 4,4 C.0 4.1 0.0
9.00 C.EOC C.EIe 0.576 1.000 I.CCC 1.000 4.8 0.0 4.5 010
9.50 C.E:14 C.ER3 0.571 1.000 1.000 1,000 505 0.0 5.0 000
10.00 01663 00687 C.56 6 1.000 1.000 11000 601 O.0 5.6 0.0
10.5C C.EBS C.71S C.SRe 1.COC 1.000 1.000 6.8 0.0 6.1 000
11.00 C.71C C.74E C.SSC 1.000 1.000 1.000 715 0.0 6.6 0.0
11.5C C.72S 0.775 C.S41 L.CCC 1.000 1.000 e.1 700 7.2 010
12.00 C.744 C,795 C.S31 1.000 1.CCC 11000 8.8 '.Q 7.7 000
12.5C C.755 C.e21 C.42C C.SSS 1.CCC 1.000 S.7 t 8.3 0.0
13.00 0.762 C.84C C.SCE C,SSS 1.000 1.000 10.5 C.0 9.0 000
13,5C C.766 C,e56 C.e95 C,9S9 1.000 1.000 11.4 000 9.6 000
14.CO 0066 O,e71 C.e61 C.SSS 1.000 1,000 12.3 O.0 10.3 0.0
14.5C 0.764 0.883 C.E66 C.SSS 1.000 1,000 13.1 0.0 10.9 010
15.00 C,76C C.8S5 C.ESO C,9S9 19000 1.000 14.0 0.0 11.6 000
15.50 0.753 C.904 C.E34 C.SSE I.CCC 1.000 14.9 0.0 12,2 010
16.00 0.745 C,913 C,ele C.SSe 1.CCC 1.000 15.9 0.0 12.8 0.0
1605C C.735 C.9'20 * C.e01 C.SSB 1.000 1.000 16.8 0.0 13,3 0.0
17000 0.725 0.927 C.7e4 C.SSS 1.000 1.000 17.7 0.0 1399 000
17.50 C,713 C,S33 C.766 C.SS7 IoCCC 1.000 18,7 0.0 14.5 000
18,OC C.70C C.S3E C.749 C,9S7 1.000 1.000 19.6 000 1501 0,0
18,5C C.E87 C.S42 C.131 C,557 1.000 1.000 2C.8 0.0 15,6 000
19.00 C.E73_C.S46 C,714 C,SSS6 1.000 1.000 22.0 0.0 16.1 010
19,50 C.6SE C.95C C,^E96 C.596 1.CCC 1.000 23.2 0.0 16.6 0,0
20.00 C.E44 C:S!3 C.67S C.SS6 1.000 1,000 24.4 0,.0 17,2 0.0
20.50 O.62S C:S5! C.6E2 0.995 1.CCC 1.000 25.6 0,0 17.7 0.0
21.00 0,6,14 C.S'-lE O.E45 C.SSS 1.000 1.000 26.8 0.0 18.2 000
21050 C.594 C.96C C,E2E C.SS4 1.000 1.000 27.7 000 1805 010
-	 22.00 0.585 C.962 0.612 C.994 1,000 1,00C 28.6 0.0 1809 000
y 
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APPENDIX IV - D
RECTANGULAR MULTIMODE HORN - DIAG. FED
COMPUTER EFFICIENCY DATA
Lem d
PSI -	 Polar Angle
ETA -	 Total Aperture Efficiency
ETS -	 Spillover Efficiency
ETI -	 Illumination Efficiency
ETX -	 Cross Polarization Efficiency
ETP -	 Phase Error Efficiency
ETB -	 Blockage Efficiency
E -	 E -Plane Pattern (dB)
EP -	 E-Plane Phase (deg)
H -	 H-Plane Pattern (dB)
HP -	 H-Plane Phase (deg)
,IPt RUT 14-ED UTA+# (f 1) ISO? Gil/
INPUT DATA ANC CONTROL% HIR MAIN
THFTA INC4kMFn1T=	 no -WJJO
ENU VALUE nF THkTA= 90o 10000




NOMOR (IF IN O Ot VALUES MEAD IN Uhl CALC-x 	 15
I C 1=	 1	 I C 2-
	 2	 [Cis 	 1	 I C4=	 1
ANTfNN A FEED FFF IC IENCY
PSI kTA ETS ErI ETX ETP ET8 E EP H HP
0.5n 0.002 ().007 09991. 19000 1. 000 I.
	 000 003 000 001 000
1.00 0.On g U.00 o ) 0.9 y 7 1.000 1.'100 10000 0.1 000 001 000
1.SO (1.019 0.014 0.499 10000 10000 10300 0.1 000 0.2 000
2.00 0. (134 0. C34 0.999 1.000 1.000 1. X300 001 000 003 000
2.50 0.053 0.053 0.999 1.000 1.000 1.000 0.2 000 0.3 000
3000 ()00 75 10075 10000 10000 10000 10000 0. 2 0.0 0.4 000
3.50 0. 101 0. lnl 10030 10000 10000 10000 0.3 000 0.6 000
4.00 0.130 3.13J 0.949 1.000 19000 19000 005 000 008 000
4.5n 0.162 0.16? 0.999 1.000 1.000 1.000 0.6 000 100 000
5.00 0.l g 6 0.196 0999 10004 10000 1.J4C 007 000 1.2 000
5.50 n. 2 32 0.232 C.998 1.000 1.0001 1. `100 009 000 1.4 000
6004 ().270 0.270 0.998 1.OnO 1.004 1.000 1.0 000 1.6 000
6.50 k1.30 q '1.310 0.947 0.999 103nO 10000 102 000 2.0 000
7.00 n. 34 F +1.'149 0.996 0.999 1.000 1.Or)O 1.5 0. n 203 000
7.50 no 386 0.389 (1.995 00999 1.')00 1.OUO 1.7 000 2.7 000
8.00 0.425 0.428 0.993 0.999 19000 t.000 200 000 3.1 000
8.50 0.46 3 0.46 7 0.991 4.999 1.000 1.000 2.2 0.0 3.4 000
9000 00500 00506 00989 0. q 98 1.000 1.000 2.5 000 3.A 000
9oSO 0.535 0.544 0.986 0598 191000 1.000 208 000 4.3 000
10.00 (.1.569 0.580 0.983 0.998 1.000 t.000 3-2 0.0 4.7 000
14.50 0.601 0.615 0.979 0.997 19300 1.000 3.5 000 5.2 000
11.00 0.631 0.649 0.975 0.997 1.000 1.000 3.8 000 507 000
11.50 :1.659 0.681 0.971 0.997 1.000 1.000 4.2 000 6.1 0.10
12.04 0.685 0.712 0.966 0.996 1.000 1.000 4. S 090 6.6 000
12.50 0.708 0.741 0.960 0.996 10000 10000 5.0 000 7.2 090
13.00 n. 728 0.767 0.954 0.995 10000 10000 5.5 000 709 000
13.50 0.745 0.741 0.946 0.995 1.000 1.000 5.9 000 805 000
14.(!4 0. 759 0.813 0.938 0.994 1.000 1.000 6.4 0600 9.2 000
14.50 0.773 0.833 0.929 0.994 1.000 1.000 609 060 908 000
15.00 4.778 0.852 0.920 O.993 1.000 1.000 7.4 000 1005 000
15.50 0.785 O.e6 g 0.910 0.993 1.000 1.000 7.9 000 1102 0.0
1600 0 9 789 09884 0.899 0.992 1.000 6.oOOC 8.4 000 1109 000
16.5E, 0.79 1 c,,, w) n.888 0.992 1.000 t.0O0 809 0.0 12.5 00017.00 %79
.
1 0.510 0.8 76 0. x91 1.000 1.000 9.4 000 1302 000
17.50 0.78.9 0.922 8.864 0. qq 1 10000 10000 909 0.0 1399 000
18.00 0. 7R6 (1.932 C/. AS t 4.490 1.000 1000 10.4 7. 14.6 000
18.50 0.781 0541 0.838 0.990 1.000 1.000 11.1 15.4 000
19.00 0.774 O.S49 00324 C. g90 1.000 1.00C 11.8 Ors 1601 000
19.50 0.766 0.956 00810 0.99 y 10000 t.00o 12.5 4.0 16.9 000
20.00 0.756 0. S62 0.795 0.989 1.000 1.00Q 13.3 000 1707 060
20.50 09746 C.967 0.780 0.93 g 1.000 1.004 14.0 C.0 18.4 000
21.00 0.734 4.971 0.764 0.988 1.00n 1.00(1 .	7 0.0 19.2 000
21.50 4. 721 C. 575 0.748 0.988 1.000 1. (100 ,	 , 6 000 1908 0.0
22.00 0. 708 0.979 0.732 0.988 1.000 1000 i .,.4 0.0 20.3 000
22.50 0.644 no 9HI 0.716 0.948 1.030 1.000 1? * - 000 2009 000
MOO O.68O U. S84 0.700 0.988 1. JOO 1.000 18.2 O.O 21.5 000
23.5 x) 0.666 Oo566 0.683 0.988 10000 10000 1900 0.0 22.0 000
FINAL JPL CONICAL FEED E 6 H PLANE 8.6 GHZ	 1, 7- A




ENO VALUE OF THETA= 90.00009
SIGN OF INPUT DATA= -1.0000U
BLOCKAGE=S 	000
NUMBER OF INPUT VALUES READ IN UR CALC=l
	18
IC1=	 1	 IC2=	 2	 IC3=	 1	 IC4=
ANTENNA FEW EFFICIENCY
PSI ETA ETS ETI ETX ETP ETA k: EP H HP
0950 0.003 0.003 09991 19000 1.000 1.000 091 000 001 090
1.00 0.013 0.013 C.997 1.000 1000 1.000 092 000 001 000
1.50 0.028 0.028 0.999 1 * 00n 10000 10000 0.3 000 002 000
200 0.049 0.049 00999 10000 10100 10000 0.3 0.0 00 0.0
2.50 0076 0.076 G.999 19000 1.OJO 1.000 094 000 0.3 000
300 O.l08 0.1.08 0099 10000 10000 1.000 005 000 0.4 000
3.50 0.144 09144 0099 1000 1.)OU 10000 008 000 0.6 000
4.00 O. 184 0. 184 0099 1.000 1. nnO 1.000 101 000 008 090
4.50 09227 0.227 0.998 1000 1000 1.000 1.3 060 1,.0 000
5.00 0.272 0.272 0098 1.000 1000 1000 1.6 000 102 000
5.50 09318 0.319 09997 1.000 1000 1.000 109 0.0 1.4 000
6.00 09367 0.368 0.996 1.0.^O 1000 1.000 2.2 0.0 1.6 000
6.50 0.415 0.418 0094 1000 19000 1.000 20 000 1.9 0.0
7.00 0.463 09467 0.992 0.999 1.000 1.000 3.1 000 2.3 000
'7.50 0.509 09515 C.990 0.999 1000 1.000 3.6 000 2.6 000
800 09553 0.561 0.987 0.99`' 1.000 1000 4.1 000 209 000
8.50 0.596 0.607 0.933 09999 1000 1.000 495 010 3.3 000
900 0.636 0.651 0.980 0.998 19000 1000 5.0 000 3.6 000
q .50 0.674 09692 0.975 0.998 1.000 1.000 507 000 491 000
10.00 0.706 0030 0.969 00999 16000 10000 605 000 497 000
10.50 0.733 0065 0.962 0.997 1.000 1.000 7.2 u.0 5.2 000
1100 0.756 0096 0.953 0.997 1004 1.000 890 000 5.7 000
LL.5n 0075 09824 0044 00996 10000 10000 807 000 6.3 000
1200 0.790 0.850 09934 0.996 1000 1.000 905 000 698 000
12.50 09801 0.873 0.922 0.995 19000 1.000 10.5 0.0 795 000
1300 0.807 0.893 0.909 0.995 1.000 1.000 11.5 000 8.3 000
13.50 0.809 0.910 0.895 0.994 1.000 1.000 12.5 000 900 000
14.00 0.807 0.924 0.879 0.993 1000 19000 13.6 000 907 000
14.50 0.@02 0036 0.862 J.993 1.100 1.000 14.6 0.0 10.5 000
1500 0.794 0.947 0.845 0 * 992 1.000 1.000 15.6 0.0 11.2 000
15.50 0.783 0.956 0.876 0.992 1.000 1.000 16.9 0.0 12.2 000
1600 0010 ' 0o963 0.806 0.991 1090 1.000 18o3 0.0 13.2 000
16.50 0054 0.969 0085 0.991 1000 1000 19.6 0.0 14.1 0.0
17.00 0.737 0.974 0.764 0.991 1.000 1.000 20.9 000 1501 000
17.50 0018 0077 0042 C.990 1.000 1.1100 22.3 0.0 16.1 000
18.00 0.698 * O 'o 980 0.719 0.990 1.000 1.000 2396 0. 0 17.1 00 0 
18.50 0.678 0.983 0.697 0.990 1.000 1.000 24.7 0.0 18.3 000
19.00 0.657 0.985 0.675 09989 1.000 1.000 25.8 000 1905 0.0
19450 0.636 0.986 0.652 0.989 1.000 1.000 26.9 0.0 20.7 0.0
20.06 0.615 0.987 0.630 0.989 1.000 1.000 28.1 0.0 22.0 0.0
20.50 0.595 0.988 0.609 0.989 1.000 1.000 29.2 0.0 23.2 000
21.00 0.574 0.989 0.587 0.989 1.000 1000 30.3 0.0 24.4 000
21.50 0.555 0089 0.567 0.989 1000 1.000 31.1 0.0 25.0 0.0
12,00 ' 0 '0' 536 0.990 0.547 0.989 1.000 L.000 32.0 0.0 25.6 0.0
22.50 0.518 00990 00529 00989 1.000 1.000 32.8 0.0 26.2 000
23.00 0.500 0.991 0.511 0.989 1000 1.000 33.7 0.0 26.9 000
23,50 0.483 0.991 0.493 0089 1000 1.00A 34.5 0.0 27.5 000
24900 0.467 0.991 0.477 0.989 1.OnO 1000 35.4 0.0 28.1 000
24.50 Oo452 0.991 09461 0.989 1.000 1000 37.2 O.0 28.1 000
FINAL JPL CONICAL FEED E 6 H PLANE Bob GHt 	 35A
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT*	 0.5►u000
END VALUE OF THETAs 90900000
SIGN OF INPUT DATA* -1.00000
BLOCKAGE=	 000





1	 IC2*	 2	 IC 3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETS E EP H HP
0950 0.003 0.0030.991 1.000 1.000 1.000 001 000 001 090
1.00 0.012 0.012
_ 
0.99 7 A -0 600 * 1.000 1.000 001 000 0. 1 000
1.50 0.027 0.027 0.999 1.000 1.000 1.000 092 090 002 090
-4900 0.04 7 0.047 0.999 19000 1.000 1.000 0.3 000 0. 3 000
2.50 09073 09073 0.999 1.000 1.000 1.000 0.3 0.0 0.3 000
3.00 09104 0.104 0.999 1.000 10000 10000 '0.4 000 094 000
3.50 09139 0.139 09999 1.000 1.000 1.000 0.6 000 0.6 000
4.00 09178 0'116 ­ 6094 1:000 1.000 1.000 ^
,	
0.9 000 008 000
4950 0.220 09220 0.999 1.000 19000 1.000 1.1 0.0 100 0.1
5.00 0.264 0.264 0.998 10000 10000 10000 104 000 102 000
5.50 09310 0.311 0.997 1.000 1.000 1.000 1.6 000 1.4 000
6.00 0.358 0.359 0.996 1.006 10000 10000 109 000 1.6 0.0
6.50 0.406 0.408 0.99!;1 1.000 1.000 1.000 2.3 000 109 0.0
7.00 0.454 0.457 09993 1.000 1.000 10000 2.7 000 293 000
7950 ^.500 09505 0.991 1.000 1.000 1.000 3.1 000 2.6 000
8.00 0.545 0.551 0.988 1.000 1.000 1.000 3.6 0.0 3.0 000
8.50 0.588 0.597 0.985 1.000 1.000 10000 4.0 000 393 000
9.00 0.629 0.641 00981 10000 1.000 1.000 4.4 000 3.7 040
9.50 0.667 0.6d3 0.977 1.000 1.000 19000 5.0 000 4.3 000
10.00 0.701 0.721 0.972 0; *999 1.0001.000 5.6 000 4.8 090
10950 0.730 0.757 0.965 00999 10000 19000 6.2 0.0 5.4 000
11000 0.755 0.789 '0.958 0.999 1.000 1.000 6.8 000 6.0 0.0
11.50 0.777 09819 0.949 . 0.999 1.000 1.000 7.4 000 695 000
12 * 00 0.795 0.846 0.940 0.999 1.000 1.000 800 000 701 000
12.50 0. 809 0.870 09930 0.999 1 o 000 1.000 808 000 798 000
13.00 0.818 09 891 0.918 0.999 10000 10000 9.7 000 895 000
13.50 0.823 0.910 0.905 0.999 1.000 19000 10.5 000 902 0.0
14.00 0.824 0.925 0.891 0.999 1.006 1.000 11.4 000 1000 010
14.50 0.822 0.939 0.876 0.999 1.000 1.000 12.2 O.0 10.7 000
15.00 0.817 0.951 0.861 09999 1.000 1.000 13.1 0.0 11.4 000
15.500.809 09961 0.843 0.999 1.000 1.000 14.3 000 1205 0.0
16.00 00798 0.969 00- 825 -09 999 1.000 19000 15.5 000 13.6 000
16.50 0.784 09975 0.805 0.998 1.000 1.000 16.6 000 14.6 0.0
17.00 0.767 0.980 0.784 0.998 19000 10000 1708 0.0 15.7 000
17.50 0.749 0.984 09762 0.998 10000 19000 1900 0.0 1698 000
18.00 0.730 0* 987 0.740 09998 1.000 1. Q00 20.2 0.0 17.9 000
18.50 0.709 0.990 0.718 0.998 1.000 19 000 21.6 09 0 19.3 000
19.00 0.687 0.992 ' 1.694 0.998 1.000 1.000_ ' 23.0 "09 0 20.8 0.0
19.50 0.665 09993 0.671 00998 1.000 19000 24.4 0.0 22.2 0.0
20900 0.643 0.994 6 ' 646 -0o '08 ' 19000 1.000
.
' 254 0.0 V 23.7 0.0
20.50 0.620 0.995 0.625 0.998 1.000 1.000 27.2 0.0 25.1 0.0
21.00 0.598 0.995 096024.998 1.000 1.000
_
28.6 0.0 26.6 090
21.50 0.57 7 0.996 0. 581 09 998_ 1.000 1.000 29.5 0.0 2793 0.0





22.50 0.537 0.996 0.540 0.998 1.000 1.000 31.3 0.0 28.8 000
239U0 0.518 0.996 09520 0.998 1.000 1.000 ' 32.2 ' 00b , 29.5 0.0
23.50 0.500 09997 . 0.502 _0.998 1.n00 1.000 33.1 0.0 30.3 000
24.00 0.482 4.997 0.4850.998 1.000 19000 34.0
_
0.0 3190 090
24950 0.466 09997 0.468 0.998 19000 1.000 36.0 0.0 30,9 000
i
iFINAL JPL CONICAL FEED E 6 H PLANE 9.0 GMZ
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT= 0.50000
END VALUE OF THETA=	 900(100
SIGN OF	 INPUT DATA=	 -1.00000
BLOCKAGE= 000
NUMBER nF INPUT VALUES READ	 IN OR GALC= 16
ICI M 1 IC2= 2 IC3= 1 IC4= 1
ANTENNA FEED EFFICIENCY
PSI ETd ETS ETI ETX ETN ETB E EP H HP
0.50 0.003 0.003 09991 1. 000 L. C OJ 19 0,10 n. l 000 0.1 000
1900 0.013 0.013 09997 1.000 1.000 19000 001 090 001 000
1950 0.029 0.029 09999 19000 L 9000 19+)x10 002 0.0 0.2 000
2900 09052 0.052 0.999 1.000 1.000 1.000 0.3 0.0 0.3 000
2.54 0. C80 0.080 09999 19 00() 19 OOO 1.000 J.3 000 093 000
3.nO 0.114 0.114 0.999 1.000 190nO L.700 0.4 0.0 094 000
39 50 0.15 3 0. 153 0.999 1.003 1.000 1.000 0.6 0.0 096 000
4.00 09195 0.195 0.499 1.000 19000 1.00C 0.9 no0 0 1 9 000
4.50 09240 0.241 0.948 1900U 19 000 1.000 101 000 191 000
5.0J 0.288 0.288 C9998 1.000 1.000 19000 1.4 000 1.4 000
5.50 0.337 0.338 0.997' 1.000 1.000 1.000 1.6 090 1.6 000
6.00 0.388 Q9 390 0.996 1.000 1.000 19000 19 9 09 0 109 000
6.50 0.439 09441 C9994 1.000 1.000 1.000 293 0.0 293 000
7900 09488 0.492 0.992 19001 10000 19JO0 298 1* 0 298 000
7950 0.535 0«541 0.989 19000 1.000 1.000 392 0.0 3.2 000
8.30 0.580 0.589 0.985 1.000 1.000 1.000 396 000 396 000
8.50 0.623 0.634 0.981 19000 19000 1.000 4.1 000 4.1 0.0
9.00 09663 0.678 0.977 1.000 1.000 19000 495 090 4.5 0.0
9.50 0. 699 09719 0.972 1.000 1.000 1.000 5.1 000 591 0.0
10.00 09730 0. 757 C9 965 19000 1.000 1.000 5. 7 J. 0 508 000
10.50 0.757 0.791 0.957 1.000 19000 1.300 6.3 n.0 6.4 000
	 A11900 00779 0.821 09948 1.000 1.030 19000 7.0 090 7.1 000
11.50 0.797 09849 0.93 ? 1,000 19000 1.000 7o6 000 7o7 000
12.00 0.811 0.874 C9928 1.000 1.000 19000 8.2 093 8.4 000
12.50 09821 0.896 0.916 1.0011 L. x)00 1.000 9.0 0. 0 9.3 000
13.00 0. 926 0.915 0.902 1.000 19030 1.000 909 39 0 10.2 0.0
13.50 0.826 0.931 0.887 19000 1. X390 19000 10.7 000 1160 010
14.00 0.823 0.945 0.871 1.000 1.000 1.000 11.6 0.0 11.9 090
14.50 0.816 0.956 0.854 1.000 1.000 1.000 12.4 090 1?98 000
15.00 0.807 0.966 0.836 19000 1#000 1.300 13.3 090 13.7 000
15.50 0.795 0.974 0.816 1.000 1.000 1.000 14.4 090 15.2 000
16.00 0.779 0.980 0.795 1.000 1.000 1.000 15.6 0.0 16.7 090
16.50 0.761 0.984 0.773 1.000 1.000 1.000 16.7 0.0 1892 0.0
17.00 0.%40 0.988 0.750 1.000 1.000 19000 17.9 090 1907 U90
17.50 0.719 0.9Q0 0.726 1.000 19000 1.000 19.0 0.0 21.2 000
18.00 0.696 0.993 0.702 1.000 19000 1.000 2092 090 22.7 0.0
18950 09673 0.994 0.677 1.000 1000 1.000 21.9 0.0 24.9 000
19900 09649 0.995 0.652 L.000 19000 1.000 23.7 090 2791 0.0
19.50 09624 0.996 0.627 1.000 19000 1.000 25.4 090 29.3 0.0
20900 09600 09996 09602 19000 1; 000 1.000 2791 000 31.6 090
20.50 0.576 0.996 0.578 1.000 1.000 1.000 28.9 0.0 3398 000
71900 0.552 0.997 0.554 1.000 1.000 1.000 30.6 090 36.0 090
219 50 09 530 09 997 09 532 19 000 1.000 19 000 349 3 090 35.0 0.0
22900 0.508 0.997 0.510 19000 19000 1.000 3891 0.0 34.0 090
22950 0.488 0.997 0.490 19000 1.000 19000 41.8 0.0 33.0 090
23.00 09469 0.997 0.470 1.000 1.000 1.000 45.5 000 32.0 000
2 3. ^O 0.451 0.997 0.45 2 19 000 1.000 1 R 000 49.3 0. 0 31.0 000
24.00 0.434 0.997 0.436 19 000 19000 1.000 5390 000 309 0 0.0
24950 09 419 09 997 09420 09 999 1.000 1.000 51.8 0.0 30.2 000
FINAL JP1 CONICAL FEED E 6 H PLANE 9. 164 OHZ 	 4%4%
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=
	 0050000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES READ IN OR CALC=
	 lb






ETX	 ETP	 ETS	 E	 EP	 H	 HP
0.50 0.004 0.004 0.991 16000 10000 10000 001 000 001 000_
1.40 0.014 0.014 0.997 19000 1 * 000 1.000 001 000 002 0.0
1.50 09031 0.031 0.999 1.000 10000 10000 002 0.0 0.3 000
2.00 0.055 09055 0.999 10000 10000 1.000 :0.3 000 0.3 000
2050 0.085 0.085 09999 19000 1.000 1.000 0.3 000 0.4 000
3.'00 0.121 0.121 0.999 " 19000 1; 000 1.000 0.4 000 095 000
3.50 09161 0.162 0. 099 1.000 t * 000 1.000 0.6 000 0.8 000
4.00 0.206 0.206 .9990 19000 19000 1.000 099 0.00 1.0 000
4.50 0.253 0.253 0.996 16 000 1.000 1.000 1. 1 0.0 1.3 000
50")1 0.302 0.303 0.997 1.000 10000 10000 1.4 000 1.6 000
5.50 0.354 0.355 0.996 1.000 1.000 1.000 1.6 000 1.8 000
6.00 0.407 0.409 0.995 10000 1.000 1.060 109 000 2.1 000
6950 0.459 0.462 0.994 1.000 1.040 1.000 2.3 0.0 296 000
7.00 0.510 0.5x.5 0.991 1.000 1.000 1.000 207 000 3.1 000
7.50 0.558 0.565 0.988 1.000 1.000 1.000 3.1 000 396 000
8.00 09604 0.614 0.984 1.000 1.000 19000 3.6 000 491 000
8.50 01.646 0.660 0080 1.000 19000 1.000 4.0 0.0 4.6 000
900 0.686 0004 0.975 1.000 1.000 1.000 4.4 000 5.1 000
9.50 0022 0.745 0.969 1.000 1.000 1.000 5.0 000 509 000
10.00 0051 0.782 0.961 0.999 1.000 1000 597 000 6.7 000
10950 0.775 0.815 0.952 0.999 1.000 1.000 693 000 7.5 000
11.00 0.794 O. A44 0.942 0.999 1.000 i. 000 6.9 000 8.3 000
11.50 0.809 0.870 09930 0.999 1.000 19000 7.6 000 901 000
12.00 0.819 0.893 0.918 0.999 1.000 1.000 8.2 000 909 000
12.50 0.824 0.913 0.904 0.999 1.000 1.000 901 000 1100 000
13000 0.824 0o930­0.,888 0.998 1.000 ' 1.000 10.0 0.0 12.1 000
13.50 0.819 0.943 0.870 00998 1.000 10000 1009 0.0 13.2 000
1400 0.811 0.955 0.851 0.998 1.000 1.000 11.8 0.0 14.3 000
14.50 0.800 0.964 0.831 0.998 1.000 1.000 12.7 0.0 1594 000
15000 0.786 0.972 0.811 0.998 1.000 1.000 13o6 ' 0.0 16.5 000
15.50 0.768 09978 0.788 0.997 1.000 1.000 14.8 0.0 19.7 000
1600 0046 0.982 0.763 00' 997 10000 10000 1601 0 * 0 2390 000
16.50 0.722 0.985 0.736 0.997 1.000 1.000 17.3 0.0 269-2 000
17000 0.696 0.987 0.708 0.996 19000 19006 18.5 0.0 29.5 000
17.50 0.669 0.988 0.680 0.996 1.000 1.000 1998 0.0 32.7 000
18.00 0.643 0089 0.653 0095 1000 1.000 21.0 0.0 360 000
18.50 0.617 0.990 09626 0.995 1.000 1.000 2391 0.0 34.7 000
19.00 0.592 09991 0.600 0.995 1.000 '1.000 250'2 0.0 33.3 000
19.50 0.568 0.991 0.576 0.995 19000 1.000 2793 090 3290 000
20.00 0.545 * 6.992 0.552 0.995 1.000 1.000 . 24o5 .-' 0.0 30.7 0.0
20950 0.523 0.992 0.530 0.995 19000 19000 31.6 0.0 29.3 000
21,00 0.503 0.992 0.510 ­ 0.995 1.000 LOCO 33.7	 ' 0. "0 28.0 000
21950 0.484 0.992 0.491 0.995 1.000 1.000 36.9 0.0 27.5 0.0
22.00 0.467 0.993 0.473 00995 1.000
_
1.000 40.1 0.0 26.9 000
22.50 0.450 4.993 0.456 0.995 1.000 1.000 43.3 0.0 26.4 000
2300 0.434 0.993 0.446 0.995 1.000 1.000 46.6 4.0 25.9 0.0
23.50 0.420 0.994 0.425 0.994 10000 1.000 49.8 0.0 25.3 000
24.00 0.407 0.994 '0.411 0.994 1. c! Cu 1.000 503.0 0.0 2408 000
24.50 0.394 0.995 0.398 0.994 10000 10000 5108 0.0 25.1 000
FINAL JPL CONICAL FEED E 6 H PLANE 9.2 GHZ
INPUT DATA ANC CONTROLS FOR MAIN
446
THETA INCREMENT=	 0050000
ENO VALUE OF THETA= 90.000nO
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=
	 000
NUMBER OF INPUT VALUES REAC IN OR CALC= 	 16
IC1^	 1	 IC2=	 2	 IC 3=	 1	 IC4=
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETB E EP H HP
0.50 09003 0.004 0.991 1.000 1.000 1.000 001 0.0 001 000
1.01 09014 09014 0.997 1.000 1.000 1.000 001 000 001 000
1.50 0.031 09031 0.999 1.000 1.000 1.000 092 000 002 000
2000 00055 00055 00999 10000 1.100 1.040 0.3 U00 0.3 000
2050 06085 00085 00999 10000 10000 1.00C 0.3 390 0.3 0.0
3.00 0.121 x.121 0.499 1.000 10000 10000 0.4 303 0.4 000
3.50 0.162 0.162 09599 1.000 1.000 1.000 006 000 007 0.0
4.00 0.206 0.206 0.999 1.000 1.000 1.000 009 000 100 000
400 0.254 0.254 0.998 1.000 1.000 19000 101 000 102 0.0
5.00 Q.303 0.3'44 0.998 1.000 1.000 1.000 1.3 000 1.5 000
5.50 0.355 0.356 0.997 19000 10000 10000 1.6 0.0 108 0.0
6.00 0.408 0.410 0.995 1.000 10000 10000 108 000 2.1 000
6.50 0.461 09464 0.994 1.000 1.000 1.400 2.2 0.0 2.6 000
7.00 0.512 0.516 0.991 1.000 19000 1.000 2.6 000 3.1 000
7.50 0.560 0.557 0.988 10000 10000 10000 3.0 000 396 000
8.00 0.605 0.615 0.984 1.000 10000 10000 3.5 000 4.2 000
8.50 0.648 0.662 0.979 1.000 1.000 1.000 3.9 000 4.7 000
900 '0o687 , 0006 0.974 09999 1.000 1.000 4.3 000 5.2 000
9.50 0.722 0.747 0.968 09999 1000 1.000 4.9 000 600 000
10.00 0051 0 783 0.960 0.999 1.000 1.000 5.6 000 6.8 000
10.50 0075 0.815 0.951 0.999 1.000 19000 6.2 0.0 7.6 000
11.00 0093 0.844 09941 0.999 1.400 1.000 6.9 0.0 8.4 0.0
11.50 09807 0.8 O 0.929 0.999 1.000 1000 7.5 0.0 9.2 n.0
1200 0.817 0.893 0.916 0.998 1.000 1.000 8.2 000 1000 090
12.50 0.821 0.912 0.902 0.998 1.000 1.000 900 0.0 11.3 0.0
1300 0:820 0.928 0.885 09998 1000 1.000 909 0.0 12.5 000
13.50 0.815 0.942 0.667 0.997 1.000 1.000 10.7 0.0 13.8 000
14.00 0.805 0.953 0.848 0.997 1.000 1.000 11.6 0.0 15, l 000
14.50 0.793 0.962 0.827 C.997 1.000 1.000 12.4 Oo O 16.3 0.0
15.00 0.778 0.969 0.80,6 0.996 19000 1.000 13.3 0.3 17.6 000
15.50 09760 0.975 0.78 3 0.996 1.000 1.000 14.5 0.0 20o3 000
16.00 0.739 - 09979 0.758 0.996 1.000 1.000 15.6 0.0 22.9 000
16.50 0.716 0.982 0.732 0.995 19000 1.000 16.8 0.0 25.6 000
17.00 0.691 0.985 09706 0.995 1.000 1.000 18.0 O.0 28.3 000
17.50 0 * 666 0.987 0.679 0.994 1.000 1.000 19.1 0.0 30.9 000
18.00 0.641 0.988 0.653 0.994 1.300 1.000 20.3 0.0 3396 000
18.50 0.617 09989 0.628 0.993 1.OA0 1.000 2292 0.0 32.2 000
19.*00 " 0.593 0.990 0.603 0.993 1.000 1.OJ0 24.0 0.0 30.9 0.0
19.50 0.570 0.990 0.579 0.993 1000 1.000 25.9 0.0 29.5 000
20.00 0.548 0.991 0.557 0.993 1.000 19000 27.8 0.0 28.1 '0.0
20.50 0.528 0.991 0.537 0.993 1.000 1.000 2996 000 26.+5 000
2100 0.510 0.992 0.517 0.993 1.000 1.006 - * 31.5 0.0 25.4 000
21.50 0.492 0.992 0.499 0.993 1.000 1.000 35.1 000 2502 000
2200 76-o475 0.993 0.482 09993 1.000 1.000 38.7 0.0 2501 000
22.50 0.459 0.993 0.465 0.993 1.000 1.000 42.2 0.0 24.9 000
2300 09443 0.994 0.450 0.993 1.000 1.000 45.8 0.0 24.8 000
23. ^O 0.429 0.994 0.435 0.993 1.000 1.000 49.4 0.0 2496 000
24.00 0.416 0.995 0.421 0.992 1.000 1.000 53.0 0.0 24.5 000
24.50 0.4030.995 0.408 0.992 1.000 1.000 51.8 090 25.0 000
FINAL JPL CONICAL FEED E E H PLANE 9.4 GHt	 4,7 1%
INPUT DATA AND rONTPnLS FOR MAIN
THETA INCREMENT=	 0050000
END VALOE OF THETA= 90.00000
SIGN OF INPUT DATA= -1.00000
BLOCKAGE=	 000
NUMBER OF INPUT VALUES READ IN OR CALL=
	 18
IC1 = 	1	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETS E EP H HP
0.50 0.003 0.003 0.991 1.000 19000 1.000 001 000 0.1 000
1.00 09013 0.013 01.997 1.000 1.000 1.000 002 000 002 000
1950 09030 0.030 0.999 1.000 10000 10000 093 000 093 000
2.00 0.052 O.C52 09999 1.000 1.000 1.000 093 000 093 000
2.50 0.081 0.081 0.999 1.000 1.000 1.000 0.4 000 0.4 0.0
3900 0.115 0.115 0.999 10000 10000 10000 065 000 0.5 000
3.50 0.153 0.153 09999 1.000 10000 1.000 007 0.0 0.8 0.1r
4.00 0.195 0.195 0.999 19000 19000 19000 0.9 000 101 0.0
4.50 0.240 0.240 0.998 1.000 19000 1.000 101 0.0 1.4 0.0
5.00 09286 0.287 0.997 1.000 1.000 1.000 1.4 0.0 107 000
5.50 09335 0.336 0.996 10000 1.000 10000 1.6 000 2.0 0.0
6.00 0.385 09387 0.995 1.000 19000 1.000 1.8 0.0 2.3 000
6950 3.435 0.438 0.994 1.000 1.000 1.000 2.2 060 208 000
7.00 0.483 0.488 0.991 1.000 1.000 1.000 2.5 0.0 3.3 000
7950 0.529 0.536 0.988 0.939 1.000 10000 209 000 3.8 0.0
8.01 0.573 0.5F3 0.98' 0.999 1.000 1.000 3.3 000 4.4 000
8.50 0.615 0.678 0.980 0.999 1.000 1.000 3.6 0.0 4.9 000
9000 0.654 O.6'11 0.976 09999 1.000 1.000 4.0 000 5.4 000
9.50 0.689 09711 0.970 09998 1.000 1.000 4.6 0.0 6.2 00010, 6n
0.719 0.748 6,963 0.998 1.000 1.000 591 000 7.1 0.0
10.50 0.74 3 0.780 0.955 0097 1.000 1.000 507 0.0 7.9 000
11.00 0.763 0.810 0.945 09997 1.000 19000 6.3 000 8.7 000
11.50 09778 09836 0.934 0.996 1.000 1.000 6.8 000 9.6 000
12.00 0.790 09860 0.922 0.996 1.000 1.000 7.4 0.0 10.4 000
12.50 0979'7 0.880 0009 0.995 1.000 19000 801 000 11.7 000
13 * 01 0. 799 0.898 0.894 0.994 1.000 1.000 808 0.0 1299 000
13.50 0.747 0.913 0.878 0093 1.000 19000 9.4 090 14.2 000
14.10 0.791 0.926 0.861 09992 1.000 1.000 10.1 090 15.5 000
14«50 0.783 0.937 09843 09991 1.000 1.000 1C.8 O.0 16.7 000
15.00 0.772 0.947 09823 0.990 1.000 19000 11.5 000 1800 000
15950 09759 0.955 0.804 0089 1.000 1.000 1295 000 1991. 0.0
16000 0. 744 0.961 ' 0.783 0.989 1.000 1.000 1396 0.0 20*3 0.0
16.50 0.727 09966 09761 0.988 1.000 19000 14.6 0.0 21.4 000
17.00 0.709 0.971 0.740 09988 1.000 19000 15.6 090 22.6 000
17.50 0.690 0.974 0.717 0.987 19000 1.000 16.7 0.0 2397 000
18.00 0.670 0.977 0.695 0.987 19000 1.000 17.7 0.0 24.9 000
18950 0.651 0.979 0.673 0.987 1000 1.000 19.0 0.0 24.5 000
19.'06 09631 00961 09652 0.987 1.000 1.000 20.4 0.0 24.1 0.0
19.50 0.612 09982 0.632 0087 1.000 1.000 21.7 0.0 2397 000
20.00 09594 0.984 0.612 0087 19000 1000 23.1 0.0 2394 000
20.50 0.577 09985 09593 0.987 1.000 1.000 2494 0.0 23.0 000
21.00 0.560 09986 0.576 0.987 1.000 1.000 2598 0.0 2296 0.0
21.50 0.544 0.987 09558 0.987 19000 1.000 27.0 000 2208 000
22.00 0.528 0.988 0.542 0.987 1.000 1.000 28.2 090 22.9 0 6
22.50 0.514 0.989 0.526 0.986 1.000 1.000 29.3 090 23.1 0.0
23.00 0.499 0.990 0.511 0.986 1.000 19000 30.5 0.0 23.3 0.0
23.'50 0.485 0.991 0.497 0.986 1.000 1.000 31.7 0.0 23.4 0.0
24900 0.4 72 0.992 0.483 0.986 1.000 1.000 32.9 000 2396 000
24.50 0.459 0.992 0.469 0.986 1.000 10000 32.7 0.0 24.2 0.0
'	 ^ ^	 rte_ . ^a	 ^i	 wa..-:W	 .,..	 a	 c <f3^^	 ^,	 ai aY ^..G....-1.;-aavi.x t sty yY e}a.	 a ^3Y/^	 .	 . ^	 X'	 ..a. w.i z ^ , .[_.. xvices	 :d
AFINAL JPL CONICAL FEED E 6 H PLANE 9.562 GHZ
INPUT DATA ANC CnNTNuLS FnA MAIN
THETA INCREMENT;	 0050000
EN) VALUE OF THETA= 90.00000




NUMBER OF INPUT VALUES RFAD IN OR CALC=
	 18
IC1=	 L	 IC2=	 2	 ICI=	 1	 IC4=	 t
ANTENNA FEED EFFICIENCY
5r.-, #%
PSI ETA ETS ETI ETX LTP ETB E EP H HP
0.50 09003 0.003 0.,991 1.000 1.030 1.000 001 000 001 0 1.0
1.00 0.013 0.013 0.9 q 7 1.. 007 l .004 1.000 001 000 0.2 0. n
1.50 09020 0.028 0 * 919 1 * 000 10000 10000 091, 000 0.3 000
2900 09049 09049 0.999 1.000 1.000 1.000 002 000 093 000
2.50 0.076 0.076 0 * 999 10000 1.0()0 1.000 002 0. C 0.4 0*0
3.00 0. 109 0.109 0.999 1.000 1 * Or10 1.000 093 100 005 000
3.50 0.146 0.146 0099 1.000 1.000 1.000 095 000 008 000
4.00 0.186 0.186 0.999 1.100 1030 1.000 0.7 000 1.1 000
4.50 0.229 0.229 0 * c+98 1.000 1.010 1.000 009 000 l * 4 0*0
5900 0.274 0.274 0098 1.000 1.700 1.000 1.1 060 1.7 000
5.50 0.321 0.322 0.497 0.999 10000 10000 193 000 2.0 000
6.00 0.369 0.371 3096 0.999 1.000 1.000 1.5 000 2.3 000
6.50 0.418 0.420 0.99 4 0.999 10000 1.000 1.8 000 208 000
7.00 0.464 0.469 0.992 0.999 1.000 1.000 2.2 000 3.4 000
7950 0.509 0. 516 0.989 0.998 1.300 1.000 205 0.0 3.9 0*0
8.00 0.552 0.561 00985 0.998 10000 1.000 209 000 4.4 000
8.50 0.592 0.605 0.981 0.998 1.000 1.000 3 * 2 000 500 000
9.00 0.630 0.647 0.977 0 * 997 1.000 1.000 3.6 0410 5 * 5 0*0
9.50 0.665 0.687 0.971 0.996 1.400 1.000 4. 1 000 6 * 3 000
10.00 0.694 0.723 0.965 0.996 1.000 1.000 4.6 000 T * 2 0*0
10.50 0.719 0.755 0.957 0.995 10000 10000 5.1 000 800 000
11.00 0.739 0.785 0.947 4.994 1.000 1.G00 5.7 000 8 * 8 000
11 * 50 0056 U * 812 0.937 0«993 1.000 1.000 6.2 0.0 9.'7 0*0
1^400 0.769 0.836 09926 0.992 1.000 1.000 6.7 0.0 10.5 000
11.50 0. 777 0.850 0.914 0.981 1.000 1.000 7 * 3 0.0 11 * T 000
1304 0 * 781 0 * 877 C * 900 C * 990 1 * 0J0 1.000 800 0 * 0 12.9 000
13.50 0.782 09893 0.885 0.969 1.000 1.000 8.6 J.0 14.1 000
14.00 0.779 0.907 0.869 0.987 1.000 1.000 9.2 0 * 0 15 * 3 000
14.50 0 * 773 0.920 0.852 0 * 986 1.000 1.000 909 0.0 16.5 000
1500 0.765 0.930 0.835 0.985 1.000 1.000 10.5 0.0 17.7 000
15950 0.755 0.940 0.817 0.984 1.000 1.000 11.4 0.0 18.6 000
16' * 00 0043 0 * 948 0 * 798 0.983 19000 1 * 000 12.3 0.0 19.4 000
16 * 50 0029 0.954 09779 0.982 1.000 1.300 13.1 0.0 2093 0*0
1700 0. T15 0.960 0.759 0.981 1.000 1.000 14.0 0.0 2192 000
17.50 0.699 0.964 0 * 739 0.981 1.000 1.000 14 * 9 0.0 22.0 000
18.00 0.683 0.968 0019 0.980 19000 1.000 15.0 0.0 22.9 000
18.50 09666 0.972 0. 700 C * 980 1.000 1.000 16.8 0.0 22o7 000
1900 0 * 650 0.974 0.681 0o980 1.000 1 * 000 1798 0.0 22.5 000
19.50 0.634 0.977 0.662 0 * 980 1.000 1.000 18 * 8 0.0 22 * 3 000
20 * 00 0.618 0.979 0 * 644 0.980 1.000 1.000 19* 8 0.0 22 * 2 0*0
20.50 0 * 603 0.981 0.627 0.980 1.000 1.000 20.8 0.0 22.0 0*0
21.00 0.588 0 * 983 0.611 0.980 1.000 1 * 000 21.8 0 * 0 21.8 090
21.50 0 * 573 0 * 985 0.594 0.980 1.000 1.000 23.0 0.0 22.1 0*0
22 * 0d 0.559 0 * 986 0.579 0.980 1.000 1.000 24.3 000 22.4 0.0
22.50 0.544 0 * 987 0.563 0.980 1.000 1 * 000 25* 5 0 * 0 22.7 000
23900 0.530 0.988 0.548 0.980 1.000 1.000 2697 000 23.1 0*0
23 * l0 0.516 0.989 09533 09980 1.000 19000 28* 0 0.0 23 * 4 000
24.00 0 * 503 0.990 0.51,8 0 * 980 1 * 000 1.000 29.2 0.0 23 * 7 0*0
24.50 0 * 489 09991 0.504 0.980 1.000 1.000 29.0 0.0 24.4 090
/I
FINAL JPL CONICAL FEED E 6 H PLANE 9.8 GHt
INPUT DATA AND CONTOOLS FOR MAIN
THETA INCREMENT ►
	0050000
ENO VALUE OF THF.TAu 9000000
SIGN OF INPUT DATA•	 1.00000
BLOCKAGE ! 	000
NUMBER OF INPUT VALUES READ IN OR CALC*
	 20
IC1=	 1	 IC2s 	2	 IC3*	 1	 IC4 w
	1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETB E EP H HP
0950 0.004 0.004 0.991 19000 1.000 1.000 091 000 001 000
1.J0 0.015 0015 0.997 1.000 1.000 1.040 0.2 000 0.2 000
1.50 U, 0134 0.034 09999 1.000 1.000 19000 093 000 0.3 0.0
2.00 0.059 0.059 0.999 1.000 1.000 1.000 094 000 093 000
2.50 0.092 0.092 0.999 1.000 1.000 1.000 005 000 094 000
3900 0.130 0.130 0.999 1.000 1.000 1.000 0.6 000 005 000
3.50 0.173 0.174 0.999 1.000 1.000 1.000 009 000 0.8 000
4.00 0.220 0.220 0.999 1.000 10000 10000 1.2 000 101 000
4.50 09269 0.2 70 0.998 1.000 1.000 1.000 105 000 1.4 000
5.00 0.320 09321 09997 19000 1.000 1.000 1.8 000 107 000
5.50 0.373 09375 0.995 10000 1.000 10000 2.1 000 2.0 000
6900 0.426 0.429 0.994 1.000 1.000 1.000 2.4 000 2.3 0.0
6950 0.479 4.483 0.991 1.000 19000 1.000 2.9 0.0 2.8 000
7.00 0.528 09534 0.988 10000 10000 19000 394 0.0 3.4 000
7.50 0.574 0.583 0.984 1.000 10000 10000 3.9 000 3.9 000
8.00 09616 0.630 0.979 1.000 1.000 1.000 494 000 4.5 000
8950 0.655 0.673 0.973 1.000 1.000 1.000 499 000 5.0 000
9.00 0.691 0.714 09967 1.000 1.000 1.000 5.4 000 596 000
9950 0.721 0052 0.959 1.000 1.000 1.000 6.1 000 6.4 000
10.00 0.7450.785 0050 1.000 1.000 1.000 6.9 040 7.3 000
10.50 0.764 0.814 0.939 1.000 19000 1.000 7.6 000 8.1 000
11900 09777 0.839 0.926 19060 1.000 1.000 8.3 0.0 609 000
11950 0.785 0.861 0.912 10000 10000 10000 9.1 000 908 000
12.00 0090 0.880 0.898 1.000 1.000 1.000 908 0.0 1096 000
12.50 0090 0.897 0.88 2 1.000 1.000 1.000 1095 000 -1 11S 000
13.00 0.787 0.911 0.864 1.000 1.600 1.000 11.2. 0.0 13.0 000
13.50 0.780 0.922 0.846 09999 19000 1.000 11.9 090 14.2 000
14.00 0977C 0.932 0.826 0.999 1.000 1.000 12.6 0.0 15.5 000
14.50 0057 0.941 0.806 0.999 19000 1.000 1393 0.0 1697 000
1500 0043 0.948 0.785 0.999 1.000 1.000 1490 090 1799 0.0
15.50 09728 0.954 0.764 0.998 1.000 19000 15.1 0.0 18.6 000
16.00 0.711 0.959 0.743 00998 1060 1.000 16.1 0.0 19.3 000
16950 0.694 0.963 0.722 0.998 1.000 19000 17.2 000 1909 000
17.00 09676 0.966 0.701 0.998 1.000 1.000 18.3 0.0 20.6 0:0
17950 0.658 09969 0.680 0.998 1.000 19000 19.3 0.0 21.3 000
18.00 09639 0.971 0.659 0.998 19000 1.00 0 2094 0.0 22.0 0*0
18.50 0.621 0.973 0.639 09996 1.000 1.00J 2195 0.0 22.0 000
19.00 0.603 0.975 0.620 0.99 81.000 1.00 0 22.6 ' 0.0 2199 0.0
19.50 0.586 0.977 09601 0.998 1.000 1.000 23.6 0.0 21.9 000
20900 01.570 0014 69594 0.998 1.000 1.000 24.7 0.0 21.9 000
20.50 0.554 0.980 0..567 0.998 1.000 19000 25.8 O.0 21.8 04to
21.00 0.540 0.981 0.5 51 0.,998 1.060 1.000 26.9 000 21.8 000
21.50 09525 0.993 0.535 0.998 1.000 1.000 28.0 0.0 22.1 000
22.00" 0.511 0.984 0.521 '0.998 1.000 1.000
.
29.2 0.0 2295 0.0
22.50 0.497 0.985 0.506 0.997 1.000 1.000 30.3 0.0 22.8 0.0
23.00 0.484 0.9860.492 0.997 1.000 1.000 3194 0.0 23.1 0.0
23.50 0.4j1 0.987 0.478 0.997 1.000 1.000 32.6 0.0 23.5 0.0
24.00 0.458 0.988 0.465 0.997 1.000 1.000 33o? 090 23.8 0.0
24.50 0.446 0.989 0.453 0.997 1.000 19000 3299 0.0 24.7 000
FINAL JPL CONICAL Fk EO E C N PLANE 10.0 GH1	 S7ok
INP 1.IT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
END VALUE OF THETA* 90.00000




NUMBER OF INPUT VALUES READ IN OR CALC=	 18
IC 1=







	 E E p	M	 HP
0.50 09004 0.004 C.991 10000 1.000 10000 001 0.0 001 000
100 0.015 0.015 0.997 1.000 1000 1.000 0.2 000 002 000
1.54 0.032 0.032 0.999 1.000 1.000 1000 0.3 000 0.3 000
2.00 0.051 0.057 C.999 1.000 1.000 1.000 0.3 000 0.4 000
2.50 0.088 0.088 09999 19000 1.000 1.000 094 000 005 000
3900 0.124 0.124 0.999 10000 10000 10000 005 080 046 0 00
3.50 0.166 0.166 0.999 1.000 10000 10000 008 000 009 0.0
4.00 O.21l 0.211 C.999 1.000 1.000 1.000 100 000 192 000
4.50 0.258 0.2 59 00998 10000 10000 10000 1.3 000 1.5 000
5.00 0.308 0.309 0.997 1.000 1.000 1000 1.6 000 1.8 000
5.50 0.359 0.361 0.996 1.600 1.000 1.000 108 000 2.1 000
6.00 0.411 0.414 0.994 1. X300 1.000 1.000 2.1 000 2.4 000
6.5O 0.463 0.467 0.992 1.00O 1.000 1.000 2.5 000 2 * 9 000
7.00 0.512 0.518 0.989 1.000 1.000 1.000 3.0 000 3.5 000
7050 0.558 0.566 0.986 1.000 1.000 19000 3.4 000 4.0 000
800 0.601 0.613 0.981 1.000 1.000 1.000 3.9 000 4.6 0*0
8.50 0.641 09657 0.976 1.000 1.000 1.000 4.3 000 501 000
9.00 0.677 0.698 0070 0.999 1.000 1.000 498 000 507 000
9.50 0.709 0.737 0.963 00999 10000 10000 5.4 000 6.5 000
10.00 4.735 0.771 0.954 0.999 1.000 19000 6.1 000 7.4 000
10.50 0.755 0.801 0.944 0.999 1.000 1.000 697 000 892 0 00
1100 0« 771 0.828 0.933 0.999 1.000 1.000 7.4 000 9.1 000
11.50 0.782 0.851 0.920 0.998 1.000 1.00O 800 000 909 000
12.00 0.789 0.872 0,90? 0.998 1.000 1.000 807 000 1008 000
12.50 0.792 0,890 0.892 0.998 1.000 1.000 905 0.0 11.7 000
13.00 0091 0.906 09876 0.998 1.000 19000 10.3 0.0 12.7 000
13.50 0.787 0.919 0.859 0.997 1.000 1.000 11.1 0.0 13.6 000
14.00 0.780 0.930 0.841 00997 1.000 1.000 11.9 0.0 14.5 000
14.50 0.770 0.940 0.822 0.997 1.000 1.000 12.7 000 1505 000
15.00 09759 0.948 8.803 0.997 1.000 1.000 13.5 0.0 16.4 000
15.50 09746 0055 0.783 00997 10000 10000 14.8 000 16.9 000
16.00 0031 0.961 0.763 09997 1.000 1.000 16.0 0.0 17.4 0.0
16.50 0.715 0 * 965 0.743 0.997 1.000 1.000 17.3 000 1708 000
17.00 0.698 0.969 09723 0.9 S 7 1.000 1.000 18.6 0.0 180 000
17.50 0.680 0.972 0002 0.997 1.000 1.000 19.8 000 1808 0.0
18.00 0.663 0.975 0.682 00997 1.000 1.000 21.1 000 1903 000
18.50 0.645 0.978 0.662 0.997 1.000 1.000 22.5 000 1905 000
1900 - 6o627 0.980 0.643 0.997 1.000 1.000 23.8 000 1908 000
19.50 0.616 0.982 0.624 0.996 1.000 1.000 25.2 0.0 20.0 000
20.00 0.593 0.984 0.605 0.996 1.000 1.000 26.6 0.0 2093 000
20.50 0.577 0.985 0.588 0.996 1.000 1.000 27.9 0.0 20.5 000
21.00 0.561 0.987 0.571 0.996 1.000 1.000 29.3 0.0 20.8 000
21 * 50 0.545 0.988 0.554 00996 1.000 10000 3003 0.0 21.3 0.0
22900 0.' 30 0.989 0.538 0.995 1.000 1.000 31.4 0.0 21.9 000
22.50 0.515 0.990 0.522 0.995 1.010 1.000 32.4 0.0 22.4 000
23.00 0.500 0091 0.507 0.995 1.000 1.000 33.4 0.0 23.0 000
23.50 0.486 0.992 0.493 0.995 1.000 1.000 34.5 0.0 23.5 000
24.00 0.472 0.993 0.478 0.995 1.000 1000 3595 0.0 24.1 000
24.50 0.459 0.994 0.465 0.994 1.000 1.000 35.0 0.0 25.1 000
FINAL JPL CONICAL FEED E 6 M PLANE 0* 2 GHt	 6p it
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENTi	 0.50000
ENO VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1900000
BLOCKAGE=	 000
NUMBER OF INPUT VALUES READ IN OR CALC m 	24
ICI=	 1	 IC2• 	2	 IC 3s 	1	 IC4m	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETD E EP H HP
0.50 0.003 09003 09991 1.000 toOOO 1.000 0.1 000 001 000
1.00 0.013 6 ftj 0.997 1.000 1.000 1.000 0.2 000 0.2 000
1.50 09029 0:029 0.999 1.000 19000 1.000 0.3 0.0 0.3 0.0
2000 00051 00051 00999 10000 10000 1.000 0.3 000 0.4 000
200 0.079 0.079 09999 10000 10000 10000 0.4 000 005 000
3.00 0.112 0.112 09999 1.000 1.000 1.00J 005 0.0 0.6 000
3.50 0.149 0.150 0.Q99 1.000 10000 10000 007 000 0.9 000
4.70 0.190 0.190 0099 1.040 1.000 1.000 1.0 000 192 000
4.50 09233 0.233 09998 1.000 1.000 1.000 1.2 000 1.5 000
5000 0.277 0.278 0.997 1.000 1.000 1.000 1.5 0.0 109 t1.0
5.50 0.324 0.325 0.996 1.000 1.000 1.000 107 000 2.2 00 0
600 ' 09311 0.373 0094 1.000 1.000 1.000 2.0 000 2.5 000
6.50 0.418 0.421 0.992 1.000 1.040 1000 2.4 000 3.0 000
7.00 0.463 0.468 0.990 10'000 19000 1.000 2.8 000 3.5 000
7950 0.506 0.513 0.986 0.999 10000 10000 3.1 000 490 000
8000 0.546 0.551 00983 09999 1.000 19000 3.5 0.0 4.6 000
8450 00585 00598 00978 00999 1.000 10000 399 000 501 000
to 00 0.621 - 0.639 '0.973 0.999 1.000 1.000 4.3 000 5.6 000
w.50 0.653 0.676 0.968 0.998 1.000 1.000 4.8 000 6*4 000
10.06 0.681 0.711 0.960 0.998 1.000 1.000 503 000 7.2 000
10.50 0.704 0. ?42 0.952 0.997 1.000 1.000 5.8 000 8.0 000
11900 09724 0.770 O.^s43 00997 1.000 1.000 6.3 000 809 000
11.50 0.739 0.796 0.933 0 * 996 1.000 1.000 6.8 000 907 000
12.00 0.752 0.819 0.922 0.995 1.000 1.000 7.3 000 10.5 000
12.50 0.760 0.840 0.910 0.995 1.000 1.030 7. -' 0.0 11.6 000
13.00 0.765 0.8 59 ^ ^O.897 0.994 1.000 1.000 8. 3 0.0 12.7 000
13.50 0. 7 -7 0.875 0.883 0.993 1.000 1.000 8.8 090 1398 000
14.00 0.766 0.890 O.868 0.991 10000 10000 9.3 000 15.0 000
14.50 0.763 O. X703 0.853 0.990 1.000 1.000 S.8 O.0 1691 000
15.00 0.758 0.915 0.837 0.989 1.000 1.000 10.3 090 17.2 000
15.50 Cie "750 0.926 0.821 00987 10000 10000 11.1 000 18.1 000
w 16.00 0.741 0.935 0.804 09986 1.000 1.000 12.0 000 1900 000
16950 0 730 0.942 0.786 0.985 1.000 1.000 12.8 000 1909 000
17.00 - 0.717 0.949 0.768 0.984 1.000 1.000 13.6 0.0 20.9 000
17.50 00'03 0.954 0.749 0.984 1.00O 1.000 14.5 0.0 21.8 0. J
18.00 0.688 0.95'9 0.730 0.983 1.000 1.000 15.3 0.0 22.7 0.0
18.50 0.673 0.962 09711 0.983 1.000 1.000 16.5 0.0 2,^.0 000
19:00 0.656 b.965 - 0.692 0.083 1.000 1.600 1798 0.0 230 000
19.50 0.640 0.968 0.673 0.982 1.000 1.000 1900 4.0 23.6 0.0
20.00 0.623 0.970 0.654 0.982 1.000 1.406 20.2 0.0 24.0 000
20.50 0.606 0.971 0.635 0.982 1.000 1.000 21.5 0.0 24.3 000
21.00 ' 6.589 099T j 0.616 0.982 1.000 1.000 ' 22o? '0.0 24.6 000
21.50 0.572 0.974 0.598 0.982 1.000 1.000 23.0 0.0 25.2 000_ 
^' 22.00 d'03 56' 0.975 ''0. 1- 0.982 1.000 1.000^ .4 ..,23_. ' 0.0 -- '25.8.. - 0.0
22950 0.541 0.976 O.S64 0 .982 1.000 1.000 23.7 0.0 26.4 0.0
23.00+ 0.5-26 0.977 O.Sa 0.982 19000 1.000 24.1 0.0 27.0 0.0
23.50 0. $^2 0.978 0.533 0.982 1 0 000 1 0 000 24.4 0.0 27.6 000
24.00 X.49@0 O. x`79 0.518 0.982 1.000 1.000
.
2^. 8 OA O
.
28.2 0.0 ' 
24.50 0.485 0.979 0.504 0.982 1.000 1.000 24.4 000 2901 000
FINAL. JPL CONICAL FFEU E C H PLANE 109359 GHt
	 63,E
INPUT DATA AND CONTFULS FOF MAIN
THETA INCkiMENT=
	 0150000
ENO VALUE OF THETA= 99.00000
SIGN OF INPUT DATA= -1.00700
BLOCKAGE=	 000
NUMBER OF INPUT VALUES KEAD IN OK CALL=
	 20
ICI=	 1	 IC2=	 2	 IC 3=	 I	 IC4=	 1
ANTENNA FEEU EFFICIENCY
PSI ETA ETS FTI E T X ETP ETB E EP H HP
0.5C 0.004 0.004 C.991 19000 1.000 1.000 001 000 0.1 0.0
1.00 0. 017 0.017 0.99 7 19000 1.000 1.00C 0.2 loo 002 0.0
1.50 0.037 0.037 0.499 1.000 1.000 1.40C 0.3 000 0.3 000
2.00 0.065 0.065 0.999 10000 10000 10000 0.3 400 094 000
2050 00100 0.100 00999 19000 1.000 1.000 0.4 000 0.5 000
3900 0.142 0.142 0.999 1.00C 1.000 1.000 0.5 0.0 0.6 0.0
3.50 0.189 0.189 0.999 1.000 1.OJ9 19000 009 000 009 000
4.U4 0.239 0.239 U.998 19000 10000 1.300 1.3 000 1.3 0.0
4.50 G.290 0.291 0.997 1.000 10000 10000 1.7 000 1.6 000
5. UO 09343 0.345 0.995 1.000 1. )00 1.000 2.1 000 1.9 000
5.50 0.396 0.399 4.993 1.0	 0 1. oo0 1 .000 2. 5 0.0 203 000
6.10 0.449 09453 0.991 1.000 1.030 1.000 2.9 000 2.6 0.0
6.50 0. 501 0.507 0.988 1.000 1. n Jo i . 0o0 3.5 000 3.1 0.0
7.00 0.548 0.557 0.984 1.00C 1.000 1.000 4.0 0.0 3.7 000
7.50 0.592 0.605 0.979 1.J00 1.000 1.000 4.6 000 4.2 000
800 0.632 0.650 0.973 1.000 19000 19000 5.2 000 4.8 000
8.50 0.669 0.692 0.966 19000 1.000 1.000 5.7 010 5.3 000
9.00 0.701 0.732 0.958 1.000 1.000 1000 6.3 000 599 000
9.50 09728 0.767 0.950 1.000 1.010 19 UOO 7.0 000 6.8 0.0
10.00 0.749 0.79A 0.939 1.000 1,000 1.000 7. 7 000 7.7 O. ij
10.50 09764 09825 0.927 1.000 1.000 1.000 8.4 0.0 8.6 000
11.00 09774 0.848 0.913 1.000 1.000 1.00+0 9.2 000 9.6 000
11.50 09780 0.869 0.898 1.00() 19000 1.000 909 000 1005 000
12.00 0.781 0.886 0.882 1.000 1.000 19000 10.6 0.0 11.4 000
12.50 0.779 0.901 0.865 1.000 1.000 1.000 11.3 0.0 12.5 000
13900 C9773 0.914 0.847 1.000 19000 1.000 12.1 0.0 13.7 000
13.50 0.765 0.924 0.827 1.000 1.000 1.000 12.8 0.0 14.8 0.0
14.00 0.753 09933 0.87 C.999 1.000 1.000 13.6 000 1509 000
14.50 09740 0.941 0.787 0.999 1.000 1.000 14.3 090 1791 0.0
15.40 0.725 0.947 09766 0.999 19000 1.000 15.1 0.0 18.2 000
15.50 0070q 0.953 0.745 0.999 1.000 1,e000 16. 1 000 1900 000
16.00 0.692 0.957 0.724 0.999 1.000 1.000 17.1 090 19.8 090
16.50 0.674 0.961 0.702 0.999 1.000 1.000 18.1 0.0 20.6 000
17.03 0.656 0.964 0.681 0.999 1.000 1.000 19.2 0.0 21.5 0.0
17.50 0.637 0.966 0.660 0.999 1.000 1.000 20.2 0.0 2293 000
18.3U 0.618 09969 0.639 0.999 1.000 1.000 2192 0.0 23.1 000
18.50 0.600 0.970 0.619 0.999 1.000 1.000 22.2 0.0 23.3 000
19.00 0.582 0.972 0.600 0.999 1.000 1.000 23.2 0.0 23.6 0.0
19.50 0.565 0.973 0.581 0.999 19000 19000 24.1 0.0 23.8 000
20.00 0. 548 0.975 0.563 04 999 1.000 19000 2501 0.0 24.1 000
20.50 0.532 0.976 0.546 0.999 1.000 1.000 26.1 4.0 24.3 000
21.00 0.516 0.977 0.529 0.999 1.000 1.000 27.1 0.0 24.6 000
21.50 0.501 0.978 0.513 J.999 1.000 1.00 0 26.6 090 2592 000
22.00 0.467 0.978 0.498 0,999, 1,000 1.000 26.2 090 25.9 000
22.50 0.474 0.979 0.484 0.999 19000 1.000 25.7 090 26.5 000
23.00 0.461 0.980 09471 09999 1.000 19000 25.3 0.0 27.1 0.0
23.0 0.450 0.981 0.459 0.999 1.000 19000 24.8 0.0 27.8 000
24.00 0.439 0.982 0.448 0.998 1.000 19000 2494 0.0 28.4 000
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APPENDIX III - B
RECTANGULAR MULTIMODE HORN
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E -Plane Phase (deg)
H-Plane Pattern (dB)
H - Pla me Phase (deg)
3JPL PEC. T FEEC PRIN FEC 7.4	 GNZ
INPUT CATO AhC CCNTR:.i.S FOR MAIN
ThETA INCREMENT*	 0.50000
ENC VALUE CF ThETA= SC.000CC
SIGN CF INPUT DATA= -19000CC
BLCCKAGE=	 C.0
NUM@ER
 CF INPUT VALUES READ IN OR CALC=
	 15
ICI=	 1	 IC2=	 2	 IC3=	 1	 IC4=	 I
ANTENNA FEEC EFFICIENCY
PSI ETA ETS ETI ETX ETP ETO E EP h hP
0.5C C.0O2 C.0O2 C.SS1 1.000 1.000 1.CCC G.1 0.0 0.1 000
100C 0.008 C.CCE C.SS7 1.000 1.000 1.0CC 001 000 0.1 000
1050 09017 C.C17 C.SSS 1.000 1.000 14000 002 0.0 0.2 000
2.CC C.C3C C.03C C.SSS 1.000 1.000 1.CCC 0.3 000 0.3 000
2.5C C.C47 C.C47 C.SSS 1.000 1.000 1.000 C.3 000 0.3 000
300C C.C6E C.C6E 0.555 1.000 1.000 1.000 C.4 C.0 0.4 000
3.5C C9C8S C.CBS C.SSS 1.000 1.CCC 1.000 0.5 000 096 0.0
4.CC 0.115 C9115 C.SSS 1.CCC 1.000 1.000 O.7 0.0 0.7 000
4.50 C.143 C.143 C.SSS 1.CCC 1.CCC 1.000 Coo 0.0 009 000
5.00 09173 C.173 C.SSS 1.000 1.000 1.000 C.S 000 101 0.0
5.50 C.2C5 C.2C5 C.SSS 1.CCC 1.000 1.000 101 000 L.2 000
69CC 0.23S C.23S C.SSE 1.000 1.000 1.000 1.2 0.0 1.4 000
695C 0.274 C.274 C.SSE 1.000 1.000 1.000 1.4 010 107 0.0
7900 0.309 C.31C C.SS7 1.000 1.000 1.000 1.7 000 290 000
7.50 0.344 C.34E C.SS5 1.000 LOCO 1.000 1.5 000 2.3 00 0
8900 C.380 C.382 C.SS4 1.000 1.000 1.000 2.1 0.00 2.7 0.0
8.50 C.415 C.41E C.SS2 1.CCC 1.000 1.000 2.4 0.0 3.O 0.0
9.00 C.45C C.454 C.SS1 1.000 1.000 1.000 2.6 000 393 000
9.50 09483 C948S C.S88 1.000 1.CCC 1.000 2.S 000 3.7 0.0	 «
10.00 0.516 C.524 C.4E6 C.SSS 1.CCC 1.000 3.2 0.0 4.1 000
10.50 C.547 C.557 C.SE3 C.SSS 1.000 1.000 3.5 0.0 4.5 000
11.CC 0.576 C.5ES C.575 C.SSS 1.000 1.000 3.9 000 5.0 0.0
11.50 C.6C3 C.E1S C.S15 C.SS9 1.000 LOCO 4.2 000 5.4 000
12.CC 0.625 C.64S C.S71 O.SSS 1.000 1.000 4.5 0.0 5.8 000
12.50 0.653 C.677 C.S66 C.959 1.000 1.000 4.8 000 6.4 0.0
13.00 C.674 C.7C3 C.SEI C.^SE 1.000 1.000 5.2 0.0 7.0 0.0
13.50 C.693 0.727 C.S55 C.SSB 1.000 1.00C 5.5 090 7.6 0.0
14.00 C.71C C.75C C.S49 C.SS7 1.000 1.000 509 000 8.3 0.0
14.5C C.724 0.772 C.S41 C.SS7 1.000 1.00C 6.2 0.0 809 000
15.CC 0.737 C.7S2 C.S34 C.SS6 1.000 1.000 6.6 000 9.5 0.0
15.50 C.147 C.81C C.S26 C.SS6 1.000 1.00C 7.0 0.0 10.2 0.0
16.00 C9755 C9E27 C.S17 C.SS5 1.000 1.000 7.4 000 1100 090
16.5C C.76C 0.843 C.SC7 C.SS5 1.000 1.000 7.8 0.0 1197 000
17.0C 09764 C.851 C.ES7 C.SS4 1.000 1.000 6.3 0.0 12.4 000
17.50 0.166 0.87C C.EE7 C.SS3 1.000 1.000 @.7 0.0 13.2 000
18.00 C.7E6 C.PE2 C.E7E C.S92 1.000 1.000 S.1 0.0 1399 000
18.50 C.765 C.PS2 C.EES C.SS2 1.000 1.000 9.7 0.0 14.7 000
19.00 0062 C.SC2 0.852 C.991 1'.CCC 1.000 10.2 0.0 15.6 000
1S.5C C.757 C.S1C C.E4C C.SSC 1.000 I.000 10.8 0.0 16.4 000
20.00 0.751 C.S1F C.E26 C.SBS 1.000 1.000 11.4 0.0 17.2 000
20.50 0.743 C.S25 C.E13 C.SES 1.CCC 1.000 11.5 0.0 18.1 0.0
21.CC C.734 C.S3C C.7SS C.988 1.000 1.000 12.5 0.0 1809 000
21.5C C.125 C.936 C.7E4 C . SEB 1.000 L.000 13.2 0 . 0 19.3 000
22.00 0.715 C.94C C.17C C.S87 1.000 1.000 13.9 0.0 19.7 000	 zi
JPL RECT FEEC PRIN^FEC 7.487 'rjH1
INPUT CATA ANC CCN70CLS FCR MAIN
THETA INCREMENT=
	 C.S000C
ENC VALUE CF THETA= SC.000CC
SIGN CF INPLY CATA= -1.000CC
BLCCRAC E=	 C .0
NUM P OF INPUT VALUES READ IN OR CALC=
IC1=	 1	 IC2=	 2	 IC3=	 1	 IC4=
WENNA FEEC EFFICIENCY
PSI ETA	 ETS
	 E7I	 ETX	 ETP	 ET8
is
1
E	 EP	 H	 FP
O.:C C.CC2 C.CC2 C.SS1 I.CCC 1.000 1.000 C.1 000 001 000
I.00 C.CCS C.CCS C.SS7 1.000 1.000 1.000 0.1 000 001 000
1.5C C.C2C C.C2C C.SSS 1.000 1.000 1.CCC C.1 000 0.2 000
2.00 C.C3t C.0t C.SSS 1.000 1.000 1.000 C.2 000 0.3 000
2.5C C.C55 C.C55 C.SSS 1.000 1.000 1.000 0.2 010 0.3 000
3.0C C.C7S C.C7S C.SSS 1.000 1.000 1.000 C.3 000 C04 000
3.5C C.1C6 C.1Ct C.SS9 1.000 1.000 1.000 0.5 010 0.6 000
4.CC C.13t C.13t C.SSS 1.000 19000 1.000 0.7 000 007 000
4.5C C.1tE C.ItE C.SSS 1.000 1.000 1.000 C.8 000 0.9 000
S.CC C.2C3 C.2C4 C.SSS 1.000 1.COC 19000 1.0 010 1.1 000
5.50 C.24C C.241 CASE 1.000 19000 1.000 1.2 000 1.2 000
t.CC C.279 C.28C C.SSE 1.000 1.000 1.000 1.4 000 1.4 010
t.50 0.315 C.32C C.SS7 1.000 1.000 1.000 1.7 0.0 1.7 010
7.00 C.359 C.3tl C.SS6 1.000 1.000 1.000 2.0 000 2.0 000
7.5C C.359 C94C1 C.SS	 ' 1.COC 1.CCC 1.000 2.3 000 2.3 010
B.00 0.435 C.442 C.SS3 1.000 1.000 1.000 2.6 010 2.6 010
8.5C 0.478 C.482 C.SS1 1.000 1.000 1.000 2.S 000 2.9 000
9.00 C.5lt 0.522 C.SE8 1.000 1.CCC 1.000 3.2 000 3.2 0.0
9.50 G.553 C.5tl C.SE6 1.000 1.000 1.000 3.6 000 3.6 000
10.00 0.':87 C.SSE C.S82 1.000 1.000 1.000 4.0 000 4.1 000
10.5C C.t2C C.633 0.575 1.000 1.000 1.00C 4.4 O.0 4.5 000
11.00 C.65C C.6E7 C.S74 1.CCC 1.000 1.00C 4.8 000 4.9 000
11050 O.t78 C.tss C.sES 1.000 1.000 1.000 5.2 000 5.4 0.0
12.CC C.7C3 C.73C C.St4 1.000 I.CCC 1.000 S.6 0.0 508 010
12.50 C.72t Co75E C.s!E 1.000 1.000 1.000 6.2 0.0 6.4 010
13.CC C.745 0.783 C.S51 1.000 1.000 1.000 6.7 000 701 000
13.50 0.7tC C.BCE C.S43 1.000 1.000 1.000 7.3 010 7.7 000
14.CC C.773 C.827 C.S34 1.000 I.000 1.000 7.S 010 8.3 000
14.5C 0.782 C.84t C.S24 1.CCC 1.CCC 1.CCC 8.4 000 900 000
15.00 C.78S C.8t3 C.S14 1.000 1.000 1.000 SIC 000 9.6 000
15.50 C.7S3 0.87E C.SC2 1.000 1.000 1.000 9.6 0.0 10.3 0.0
It.CO C.7S4 C.8S2 C.BSC 1.000 1.000 1.000 10.2 000 1100 010
it.5C C.753 C.SC4 C.E78 1.000 1.000 1.000 iC.B 000 1107 010
17.CO C.7SC 0.914 C.8t4 1.000 1.000 1.000 11.5 0.0 12.4 000
17.50 C.785 C.924 C.BRC 1.COC 1.000 1.000 12.1 0.0 13.1 000
18.00 0.775 C.S32 C.E3t 1.000 1.000 1.000 120 0.0 13.8 010
18.5C C.771 C.S35 0.821 1.000 1.CCC 1.000 13.6 0.0 14.7 000
19.CC 0.7tl C.S45 C.EC': 1.000 1.000 I.00C 14.5 000 1505 010
19.50 0.749 C.SRC 0.785 1.000 LOCO 1.000 15.4 0.0 16.4 010
20.CC C.73E C.S54 0.771 1.000 1.CCC 1.000 16.3 0.0 17.3 0.0
20. 6 C C.722 0.558 0.7'4 1.000 1.000 1.00C 17.2 000 1801 000
x 21.00 0.7C7 C.SE1 C.73t 1.000 I.CCC 1.000 18.1 000 1900 010 
21-SC C.tS2 C.S63 0.718 1.000 1.000 1.000 1S.2 0.0 19.4 000
,' 22.00 C.t7t C.565 C.7CC 1.COC 1.00C 1.00C 20.3 0.0 1908 . 000
^r
JPL AECT FEEL PRIN FEC 79E	 GHt
INPUT CATA ANC CCNTACLS FCR MAIN
ThETA INCREMENT=	 O.!000O
ENC VALUE CF TO-ETA= SC.000CC
SICK CF INPL7 CATA= - I.000CC
eLCCKACE=	 C.0
NUMBER CF IKPUT VALLES REAC IN CA CALC=
	 1S
ICI=	 1	 IC2=	 2	 IC3 = 	 1	 IC 42
	1
WENNA FEET. EFFICIENCY
PSI ETA ETS 111 ET) ETP ET8 E E  1- FF
0.9C O.CC3 C.CC3 C.SS1 I.000 19000 1.000 C.1 000 001 000
10CC C.C1C C.CIC C.SS7 1.000 1.000 1.000 C.2 000 0.2 000
1.:C C.C22 C.C22 C.SSS 1.000 1.000 1.000 C.3 OTC 0.1 000
2.CC C.C34 C.C3S C.SSS 1.000 1.000 1.000 C.3 0.0 003 000
2.5C C.CEC C.CEC C.SSS 1.000 1.000 1.000 C.4 C.0 0.4 000
3.CC C.0@E C.CeE C.SSS 1.000 1.000 1.000 0.5 C.0 005 000
3050 00115 C011 6.0 C.SSS 1.000 1.000 19000 C07 C.O 007 000
4.CC C.147 C.147 C.SSS 1.CCC 1.000 1.000 C.S 0.0 0.5 0.0
4.50 C.1e2 C.le2 C.SSS 1.000 1.000 1.000 1.0 0*0 1.1 000
5.0C C.219 C .22C CASE 1.000 1.000 1.000 1.2 000 1.3 000
5.5C 0.25E C.2!S C.SSE 1.000 1.000 1.000 1.4 0.0 1.5 0.0
6.CC C.2SS C.?CC C.SS7 1.000 1.000 1.000 1.6 0.0 117 000
6.5C 0.341 C.343 C.SS6 1.CCC 1.000 1.000 1.5 0.0 2.0 000
7.00 0.3e3 C.3e5 C.SSS 1.000 1.000 1.000 2.3 000 2.3 000
7.5C 0.424 C.421 C.SS3 19000 1.CCC 1.000 2.6 000 2.6 010
8.00 C.465 C.46S C.SS1 1.000 1.000 1.000 2.9 000 3.0 0.0
6.5C 0.505 C.511 C.4eS i.CCC 1.000 1.000 3.3 a.© 3.3 000
S.CC C.!44 0.551 C.See 1.000 1.CCC 1.000 30 6 000 3.6 000
9.5C 0.!E1 C.5S1 C.SE3 1.000 1.000 1.000 4.1 000 4.1 000
10.00 C.614 C.E2E C.51S 1.000 1.CCC 1.000 4.5 C.0 4.6 000
10. *5C C.E4E C.663 C.S74 1.000 1.CCC 1.000 5.0 000 500 0.0
11.00 0.674 C.ESR C.S6S 1.CCC 1.000 1.000 505 000 505 0.0
11.50 C.E9S C.72E C.S63 1.000 I.CCC 1.000 5.S 000 6.0 000
1200C C.722 C.755 C.S57 1.000 1.000 I.000 6.4 000 6.5 000
12.50 C.742 C.7el C.S4S 1.000 I.CCC 1.000 7.0 0.0 701 000
13.CC 0.75E C.eCS C.S41 1.000 1.CCC 1.000 7.7 0.0 7.7 0.0
13.5C C.77C C.e27 0.431 i.000 1.000 1.000 e.3 000 8.3 000
14.CC 0075 C.e4E C.S21 1.000 1.000 1.000 E.S 000 9.0 000
14.5C C.7e6 C.E63 C.SiC 1.000 1.000 1.000 9.6 000 9.6 000
15.00 C.7eS C.87e C.ESE 1.000 1.000 t.000 10.2 0.0 10.2 000
1505C C.7SC COM C.EE6 i.000 1.000 1.000 1C.S 0.0 1009 000
16.CC C.7eS C.SC4 C.E73 I.000 I.000 1.000 11.6 000 1107 000
16.50 C.7e5 cost! C.ESE 1.CCC 1.000 1.000 12.3 0.0 12.4 0.0
17.CC 0.775 C.S24 C.e44 1.000 1.000 1.00C 13.0 O.0 13.1 0.0
17.50 0.772 C.S32 C.E2e 1.COC 1.000 1.000 13.7 0.0 1309 000
18.CO C.763 C.S3S C.113 1.CCC 1.000 1.000 14.4 0.0 14.6 000
18.50 0752 C.S4' C.7S6 1.000 1.000 1.000 15.2 000 1505 000
19.00 C.74C C.SSC C.7eC 1.000 1.000 1.000 16.0 0.0 16.4 000
19.5C C.727 C.S54 C.762 1.000 1.00C 1.000 16.7 0.0 17.3 000
20.CC 0.713 C.S57 0.745 1.CCC 1.000 1.CCC 17.5 C.0 18.3 000
20.5C O.6SE C.SEC 0.727 1.000 1.CCC 1.000 18.3 0.0 19.2 0.0
21.00 OoM C.SE3 C.7CS 1.000 1.000 1.000 19.1 0.0 20.1 000
21.50 O.E67 C.SES C.6S1 1.000 1.000 1.00C 19.9 0.0 20.4 000
22.00 C•6S2 C.9E7 C.674 1.000 1.000 1.000 2C.8 0.0 20.6 000
JPL PICT FEEL PRIX FED 7.e	 GMI




ENC VALUE CF TFEIA• SC.000CC
SIGN CF INPL I CA TAm - i.000CC
8LCCNACE s	 C.0
NUMeEP CF INPUT VALLES READ IN OR CALCn 	 is
ICI=	 l	 IC2=	 2	 IC3=	 1	 IC48
ANTENNA FEEC EFFICIENCY
PSI ETA ETS Ell ETx E1P ET8 E EP H fP
C.SC C.CC2 C.CO; C.ssl 1.000 1.000 1.000 C.1 0.0 0.1 000
1.CC C.CCS C.CCS 0.SS7 1.000 1.000 1.000 001 010 001 000
1.5C C.C1S C.C1S C.SSS 1.000 1.000 1.000 a92 000 OIL 000
2.00 O.C34 C.C34 C.ssS 1.000 1.000 1.CCC C93 0.0 0.2 000
2.SC C.C52 C.C52 C.SSS 19000 1.000 1.000 C93 000 0.2 000
3.00 C.C74 C.C74 C.SSS 1.000 1.000 I.CCC 004 000 0.3 000
3.5C C.1CC C.1CC C.SSS 1.000 1.000 1.CCC CIS 000 005 000
40 OC 0.12E C.12E 0.955 1.000 1.000 1.000 C.7 000 007 000
4.5C C.1R9 C.15S C.SSS 1.000 1.000 1.000 0.8 O.0 009 000
S.CC 0.192 C.1S2 C.4SS 1.000 1.000 1.000 1.0 000 101 000
5.50 0.221 C.221 C.sSE 1.000 1.000 1.000 1.1 0.0 193 000
6.CC C.2t4 C.265 C.Sse 1.000 1.000 1.000 1.3 000 105 000
6.5C 0.302 C.30? C.SS7 19CCC 1.000 1.000 L.5 000 1.8 000
?.CC C.34C C.341 C.SSt 1.000 1.CCC 19OCC 1.8 000 2.2 000
7o5C C.379 C.3eC C.SS4 1.000 1.CCC 1.000 2.0 000 295 000
B.00 0.415 C.41S C.S53 1.000 1.000 1.000 2.3 0.0 2.8 000
8.50 C.453 C.457 C.SS1 1.000 1.000 1.000 2.5 C.0 3.2 000
9.00 C.4Es C.4S5 C.SES 1.000 1.000 1.00C 2.8 000 3.5 010
9.5C C.525 C.533 C.SEt 1.000 1.000 I.000 3.1 000 3.9 000
lO.CC C.S r.'S Co s ts C.SE3 O.SS9 1.000 1.000 3.5 C.0 4.4 000
10.50 C.SSC C.tC3 C.seC C.S99 1.000 1.000 3.8 000 4.8 000
11.00 C.t2C C063E C.57t C.SSS 1.000 11000 4.l 000 5.3 000
11.50 C.t4E Cate 0.572 O.9S9 1.000 1.000 4.5 0.0 507 0.0
12.00 O.t74 CoM C.SE7 C.SS9 1.000 1.000 408 000 6.2 000
12.SC C.tSE C.727 C.S61 O.SSE 1.000 i.CCC 5.3 000 6.S 000
13.CC C.71E 0.753 C.S!S C.9`e 1.000 1.000 507 000 7.6 000
13.!C C.734 C.77E C.441 C.SSB 1.000 I.000 6.2 000 893 000
14.00 C.74E C.7SE C.S39 C.SS7 1.000 1.000 6.7 000 900 000
14.50 C.75S C.81E C.S30 C.9S7 1.000 I.000 791 000 907 000
15.00 C.761 C.83t C.S21 C.S57 1.000 1.000 7.6 0.0 10.4 000
1 6* .50 0.773 C.852 C.S1C C.SS6 1.000 1.000 e.0 0.0 11.2 000
16.00 C.77t 0.867 0.695 C.9S6 1.000 1.000 805 0.0 12.0 000
16.5C 0.77E C.BEC C.E88 C.SS5 1.000 1.000 809 0.0 12.8 000
17.00 C.777 C.e93 C.E7t C.SS4 1.000 1.00C S.4 0.0 13.6 000
17. 6.#C 0.775 C.904 C.et3 C.S94 1.000 1.000 S.8 O.0 14.4 000
ie.00 C.772 C.S14 0.891 C.993 1.CCC 1.000 1C.3 O.0 15.2 000
Ie.SC C.767 C.S23 C.E37 C.SS3 1.000 I.CCC 1C.5 0.0 16.0 000
19.CO Co W C.S31 C.e23 C.SS2 1.000 10000 1105 0.0 16.9 000
19050 C1752 CO531 C.FCS 0.991 1.000 1.000 12.0 0.0 17.7 000
20.00 C.743 C.S44 0.795 0.991 1.000 1.000 12.6 000 1805 000
20.5C 0.733 C.949 C.78C C.990 1.000 1.000 13.2 CIO 19.4 000
21.00L'.722 C.S94 0.763 C.99C 1.000 I.000 13.8 0.0 20.2 000
2105C CO 3111 O.SSE 0.7:-0 O.Sr89 1.000 1.000 1405 0.0 20.4 000
22.00 C.tSS 0.962 0.734 0.989 1.000 1.000 15.3 0.0 20.7 000
JPL AECT FEEC PRIM FED e.0
	 Ghl
INPUT CATO ANC CCNTACLS FOR MAIN
T14ETA IhtAEMENT=
	 C.:'000C
ENC VALUE CF TO-ETA= SC.000CC
SIGN CF INPUT CATA= -1.000CC
BLCCXA6E=	 C.0
NUMBER CF INPUT lOALLES REAC IN OR GALL=	 is
IC 1=
	
1	 IC2=	 2	 IC 3=
	 1	 IC4=	 1
ANTENkA FEEC EFFICIENCY
PSI ETA E7S ETI E7X ETP ET8 E EP F FF
005C C.CC? C.CC3 t.S41 1.000 1.000 1.000 0.1 0.0 001 000
1.00 O.C11 C.CI1 C.SS7 1.000 I.CCC 1.000 C.2 000 0.2 000
1.5C C.C24 C.C24 C.SSS 1.000 1.000 1.000 C.3 000 0.3 000
2.CC C.C41 0.041 C.SSS 1.000 1.000 1.000 0.3 000 0.3 000
2.5C O.Ct4 C.C64 C.SSS 1.000 1.000 1.000 C.4 0.0 004 000
300C O.C91 C.Csi C.SSS L.CCC 1.000 1.000 C.5 0.0 005 000
3.9C C.122 C.122 C.SSS 1.000 1.000 1.000 C.7 0.0 007 010
4000 0.155 cols! O.SSS 1.000 1.000 1.000 l.0 000 009 000
4.5C 0«191 C.IS2 C.9SE 1.000 1.000 1.000 1.2 000 1.1 000
S.CC 0.225 C.23C CASE 1.000 1.000 1.000 1.5 0.0 104 000
5.5C C.26S C.27C 0.457 1.000 1.000 1.000 1.7 000 1.6 000
6.00 C.31C 0.311 C.S96 1.000 1.000 1.000 2.0 000 108 000
6.5C C.352 C.354 C.SSS 1.000 1.000 1.000 2.3 000 2.2 000
7.00 0.393 0.395 C.SS: 1.000 1.000 1.000 2.7 0.0 2.6 000
7.50 0.433 C.437 C.SSI 1.000 1.000 1.CCC 3.0 000 300 000
8.CC C.471 C.471 C.lee 1.000 1.000 1.CCC 3.3 000 304 000
8050 0.5CS C1517 C.SES 1.000 1.CCC 1.000 317 O.0 3.8 0.0
90CC CO545 C.:-55 C.Se g 1.000 1.000 1.000 4.0 000 4.2 000
9.50 C.57S C.553 C.47e 1.000 1.000 1.000 4.4 000 4.7 000
10.0C C.tll C.t2E C.S73 1.000 1.000 1.000 40e 0.0 5.2 010
10.50 C.64C O.ttl Coi6e 1.000 1.000 1.000 5.2 000 507 000
11.00 COW C06S3 0.5t2 1.000 1.000 1.000 517 000 6.2 000
11.5C C.tSI C.722 C.S56 1.000 1.000 1.000 601 000 6.7 000
12900 0.712 C975C C.SSC 1.000 1.CCC 1.000 6.5 0.0 7.2 000
12.5C 0.731 C.77t C.S42 1.000 i.CCt 1.rcc 701 000 709 000
13.00 0045 C.79E C.S34 1.000 1.000 lotLt	 . 7.7 000 8.6 000
13.50 C.75b C.e1S C.S24 1.000 1.000 1.00C e.3 000 9.3 000
14.00 C.764 C.e37 C.SI1 1.000 1.000 1.00C e09 000 1001 000
14.50 C.7tS C.e53 C.SC2 C.999 1.000 1.000 4.5 000 1008 0.0
15.00 00771 C.Et! C.EeS C0999 1.000 1.C`C 10.1 0.0 1105 0 0
15.5C 0.771 C.eel C.E7t C.SSS 1.000 1.0," 1C.7 0.0 12.3 010
16.00 0065 C.@Si C.e63 0.999 1.000 I.CGL 11.3 0.0 13.1 000
16.50 0.764 C.S02 O.E4E 0.999 i.CCC 1.000 1105 0.0 13.9 000
17.0C 0.75e C.S11 C.e33 C.SSS 1.000 1.000 12.6 0.0 14.7 000
17.50 0.75C C.Sle C.EIe C.999 1.000 1.000 13.2 0.0 1505 000
18.00 0.741 C.92! C.EC2 C.99S 1.000 1.000 13.8 0.0 16.3 000
18.5C 0.731 0.931 C.7EE C.SSS 1.000 1.000 14.5 0.0 16.9 000
19.00 0.720 C.93E C.77C C.SSO 1.000 1.CCC 15.3 0.0 17.6 000
19.50 0.7Ce C.S41 0054 C.SSe 1.000 1.000 16.0 0.0 18.2 000
20.00 O.tSS C.S44 C.i37 C.SSe 19000 1.000 160 0.0 1808 000
20.50 C.682 C.S4E 0.721 C.SSe i.000 1.000 1705 0.0 1915 000
2140 C.66S C.S51 C.7C4 C.SSe 1.000 I.00C llo2 0.0 20.1 000
21.50 O.tSS C.S54 C.tEE C.SSe 1.CCC 1.000 19.0 0.0 20.2 000
22.00 0.642 C.S56 C.t73 C.SSO 1.000 1.000 19.9 0.0 20.3 010
JPL RECT FEEC PRIM FED 1.2 GHt
1hPU7 CATO ANC CCNTRCLS FOR MAIN
THETA INCREMENT•	 C.S000C
EhC VALUE CF THETAn SC.CO000
SIGN CF INPUT CATA •
 -I.00000
@LCCKAGEs	 C.0
NUM P CF INPUT VALUES READ IN OR CALCO
	
1S
Me	 1	 IC2•	2	 IC3 n 	1	 IC4 8 	 1
ANTENNA F EEO EFF IC IEhCV
PSI ETA ETS Ell ETX E1P ET® E EP h FP
0.5C C.0O3 C.CC3 C.S51 1.000 1.000 loCCC C.1 0.0 001 000
1.CC O.C13 C.C13 C.S57 1.000 1.000 1.000 CO2 0.0 001 0.0
1.50 O.C2S C.C25 C-SSS 1.000 1.000 1.000 C-3 O.0 002 000
200C C.C51 C.C51 C-SSS 1.000 I.CCC 1.000 C.5 0.0 0.3 000
2050 C.C7S O.CIS C.SSS 1.000 I.000 1.000 C66 000 0.3 000
3.00 C.112 0.112 C.S95 1.000 .000 1.000 co? 53.0 0.4 000
3.50 C-145 C.14S C.SSS 1.000 1.000 1.000 1-C 0.0 096 000
4.CC 0.189 C.19C C.SSS 1.000 1.000 1-000 1.3 000 069 000
4.50 C.232 C.233 C.SSI 1.000 I-000 1.000 l.6 060 1.1 000
S.00 C.277 C.27E C-S57 C-999 1.000 1.000 2.0 000 1.3 000
5.50 0.324 C.326 C.SSt O.SSS 1.000 1.000 2.3 0.0 1.6 000
6.00 0.371 0074 0.995 0.959 1.000 1.000 2.6 000 1.8 000
6.5C 0.419 0.422 C-S53 0.999 1.000 1.000 3.1 000 2.2 000
7.00 0.464 C.464 C.SSO O.SSSr 1.000 1.000 3.6 O.0 2.6 000
740 C.507 C.:^it C.Se -7 C.499 1.000 1.00C 4.1 000 3.0 000
8.00 0.:46 C.«3f C.S03 C * SSB 1.000 1.000 4.6 0.0 3.5 000
805C 005et 0.t00 0.S7e C-SS8 1.000 1.000 5.1 0.0 3.9 000
9.0C 0.622 0.641 C.S73 C.SSO 1.000 1.000 5.6 000 493 000
9.SC C-t:0 4 C.t79 C.Stf O.SSB 1.000 1.000 6.3 0.0 4.9 000
10.00 0.682 C.712 0.960 C.SSS 1.000 1.000 701 0.0 505 000
10.':0 C.7C4 C04 C.S:^2 C.9S7 1.000 1.000 708 000 6.1 000
110OC C.723 C.77C 0.442 C.SS7 1.000 1.000 8.5 0.0 6.7 000
11.50 0.73E C-7SS C.S31 C.SS7 1.000 1.000 S.3 000 7.3 000
12.00 0049 C.fl7 C-S2C C.SS6 1.000 1.000 1000 040 709 000
129 5C 0.7:'6 C.83E C.SC7 C.SS6 1.000 1.000 11.1 000 807 000
13.00 0.75E 0.853 C-f93 C-S96 1.000 1.000 12.2 0-C 9.4 000
13.50 C-756 0.867 C.e7t C.995 1.000 1.000 13.3 0.0 10.2 000
14.CC C.751 C.l79 Coe!S C.SS5 I-000 I.00C 14.5 0.0 11.0 000
14.50 0043 C.eSS 0.841 0.995 1.000 1.000 15.6 0.0 11.7 000
15.0C 0033 C-197 0.822 C.S54 1.000 1.000 16.7 0.0 12.5 000
15.50 0021 C.SO4 C-8C2 C.SS4 1.000 1.00C 1e.2 0.0 13.2 000
16.00 C.7C6 C.91C C.781 0-SS3 1-CCC 1.000 19.6 0.0 14.0 000
16.50 C.691 C.914-76CC 0.993 1.000 1.000 21.1 0.0 14.7 000
17.0C 0.674 C.S1S C.73S C.SS2 1.000 1.000 22.6 O.0 15.4 000
17.5C 0.657 C.Si23 0.718 C.992 1.000 1.000 24.0 O.0 16.2 000
18.00 C.t3S C.S2t C.-656 C.SS1 1-CCC 1.000 25.5 a.0 16.9 000
18.5C 0-t21 C.425 0.675 0.951 I.000 1.000 27.9 000 1701 000
19.00 C.604 C.S31 0.655 C.9Si0 1.000 1.CCC 30.3 0.0 1704 000
10 * SC 0.5e7 t-93 l 0. '639 C.SBS ' 1.CCC 1.000 32.l C.0 17.6 000
20.00 0.57C C.S36 C.61t 0-S88 1-CCC 1.000 35.2 O.0 17.8 0.0
2040 0.554 C.53E 0.598 Ce,488 1.000 1.000 37.6 000 1861 000
21.00 Do 53S C.S4C C.5E1 0.987 I.CCC 1.000 4C-C O.0 18.3 000





a,911 0.944 C.:^4S C-985 1.000 1.000 40.0 0.0 18.6 000
M
JPL F ECT FEEL PRIM( FED e.4	 GMt
INPUT CATS ANC CCNTRCLS FOR MAIN
ThETA INCREMENT=	 C.R000C
ENC VALUE CF ThETA• SC.000CC
SIGN CF INFO CATA= -1.000CC
eLCCKAGE• 	C.0
NUKEEF OF INPUT VALLES READ IN OR CALC=
	
15
IC is	 1	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEEC EFFICIENCY
PSI ETA ETS Ell ETX ETP ET8 E EP h hF
015C C.CC3 COCCI 0.551 1.000 1.000 1.000 C.1 C.0 0.1 000
1.0C C.C12 C.C12 C.SS7 1.000 1.000 1.000 002 0.0 092 0.0
1.5C C.C21 C.C21 C.SSS 1.000 1.000 1.000 C.3 O.0 0.3 000
2.00 0.C4e C.C4E C.SSS 1.CCC 1.000 1.000 C.4 C.0 0.4 010
2.5C O.C73 C.C73 C.SSS 1.000 1.000 1.CCC 0.5 000 005 0.0
3.00 C.1C4 C.1C4 C.SSS 1.000 1.000 1.000 C.6 O.0 0 * 6 0.0
3.50 0.139 C.13S C.SSS 1.000 1.000 L.COC C.S 000 009 010
4.CC 0.17E C.17t C.SSS 1.000 1.000 1.CCC 1.1 000 Ill 010
4.5O' C.21E C.217 C.5SE 1.000 1.000 1.000 1.4 O.0 1.4 000
5.00 O.25e C.25S 0.557 1.000 1.000 1.000 1.7 000 107 010
5.5C C.3C2 0.303 C.SSE 1.CCC 1.000 1.000 l.S 000 1.9 010
6.00 0.34E C.346 C.SS9 1.COC 1.000 1.000 2.2 000 2.2 000
E.5C 0.391 C.393 C.SS3 1.000 1.000 1.000 2.6 000 2.6 000
7.QC 0.434 C.43E C.SS1 1.000 1.CCC 1.000 3.0 000 3.0 0.0
7050 0.476 C.48s C.S6E 1.000 1.000 10000 3.4 O.0 3.4 010
8.00 C.916 C.524 C.SE9 1.000 1.000 1.000 3.9 O.0 3.8 000
8.50 C.954 C.:r E9 C.SE1 1.000 1.000 1.000 4.3 000 4.2 000
9000 0.991 C.E05 C.577 1.000 1.000 1.000 4.7 G.0 4.6 0.0
9.5C C.E24 C.E42 C.S72 1.000 1.CCC 1.000 5.3 000 5.2 000
10.00 O.E53 C.E77 C.SEE 1.000 1.000 1.000 6.0 000 507 0.0
10050 00679 0.70E C.S9E I.CCC I.000 10000 6.6 000 6.3 0.0
11.00 C.7CC C.737 C.S!C 1.000 1.000 I.CCC 7.2 000 6.9 000
11.50 0.71E C.763 C.S41 1.CCC 1.000 1.CCC 7.9 000 7.4 000
12.00 0.733 C.78E C.S32 1.000 1.CCC 1.000 E.5 COG 8.0 000
12.90 C.743 C.eCe C.S21 1.000 1.000 1.00C 9.4 0.0 8.7 010
13.00 C.75C C.82E C.SCE 1.000 I.CCC 1.000 1C.4 0.0 9.3 000
13.50 0.753 C.l42 C.ES9 1.000 1C	 C 1.000 11.3 010 1000 010
14.CC 0053 C.e5E C.EBC 1.COC 1.000 1.CCC 12.2 O.0 1007 000
14.50 0.745 Cote:! C.EE4 1.CCC 1.000 I.CCC 13.2 0.0 11.3 0.0
15.00 C.744 C.87E C.E4e C.SSS 1.000 1.000 14.1 G.0 12.0 000
15.5C C.717 C.EE7 C.E31 C.9S9 1.000 1.COC 15.0 0.0 12.5 0.0
16.0C 0.72_8 C.eS! C.E14 C.SSS I.CCC 1.000 16.0 O.G 13.0 0.0
16.50 0 7fVG0SC2 ' C.797 O.S99 1.CCC 1.000 16.9 0.0 13.5 010
17.00 C.7C7 C.SCE ,` ColeC 0.998 1.CCC 1.000 17.9 0.0 14.0 000
17.50 C.E95 C9914 C.7E2 C.SSE I.CCC 1.COC 18.8 0.0 14.5 010
18.00 O.Ee3 C.S1S 0.745 C.9Se 1.000 1.000 15.8 0.0 1500 000
18.50 O.b71 C.S23 C.72e C.9S7 1.CCC 1.000 20.7 O.O 15.3 000
19.00 0.!'Se C.S2E C.712 C.SS7 1.000 1.000 21.5 0.0 15.6 010
19.50 O.'i4E C.S22 C.6SE C.SS7 1.000 l.000 22.4 000 1508 0.0
20.00 0.634 0.935 C.EeC C.996 1.000 1.000 23.3 0.0 16.1 000
20.50 C.EiI C.S3S Cott! C.SS6 1.000 1.000 24.1 0.0 16.4 010
21.00 O.EIC C.S42 C.E'C C.955 1.CCC 1.000 25.0 0.0 16.7 000
21.50 00'598 C40! C.E3E C.S95 1.CCC 1.000 x5.8 000 1700 000
22.00 l.9eE C.S4E C.E22 C.SS4 I.CCC 1.000 26.7 0.0 17.3 000
;^µ
JPL RECT FEEL PRIN!FEC E.55E GHt
INPUT CATO ANC CCNTRCLS FCR MAIN
THETA INCREMENT=	 C.S000C
ENC VALUE CF THETA= SC.000CC




NUMBER OF INPUT VALUES READ IN OR CALC=
IC 1=
	 1	 IC2=	 2	 IC3=	 1	 IC4=
ANTENNA FEEC EFFICIENCY
PSI ETA	 ETS	 Ell
	
Elk	 E 1P	 ET8
15
1
E	 EF	 h	 FP
015C 0.CC3 C.CC3 C.SS1 11000 1.000 10000 C.1 0.0 C.1 000
I.00 O.C12 C.C12 C.991 1.000 1.000 1.000 0.2 O.0 0.2 0.0
1.5C C.C2E C.C2e C.SSS I.COC 1.000 1.000 C.3 O.0 0.3 010
2.CC C.C4E C.C4S C.SSS 1.000 1.000 I.00C C.4 C.0 0.3 000
2.5C 0.C75 C.C75 C.SSS 1.000 i.000 1.000 005 0110 0.4 000
3.CC C.1C6 C.10E C.SSS 1.000 1.000 1.CCC C.6 000 005 000
3.5C 0.142 C.142 C.SSS 1.000 1.000 1.000 C.9 000 008 000
4.00 C.18C C.IeC C.SSS 1.000 1.CCC 1.000 1.2 0.0 100 000
4.5C C.221 C.221 C.SSe 1.000 1.000 1.000 1.4 0.0 1.3 0.0
S.00 C.2e3 C.264 0.SS7 1.CCC 1.000 1.000 1.7 0.0 1.6 000
5.5C 0.307 C.3C5 C.SS6 1.CCC 1.000 1.000 2.0 0.0 108 000
6.00 C.3 602 C.354 C.SSS 1.000 1.CCC 1.000 2.3 000 2.1 000
6.500 C.3SE C.4CC CoSS3 1.000 1.CCC 1.000 2.7 O.0 2.5 000
7.00 0.441 0.446 C.SSC 1.000 I.000 1.000 3.1 C.0 2.9 000
7.5C C.484 C.45C C.SBe 1.000 1.CCC 1.0CC 3.5 G.0 3.3 000
B.CC 0.524 L,."73 C.SE4 I.CCC 1.000 1.000 4.0 0.0 3.7 000
8.50 0.563 C.514 C.SEC 1.000 1.CCC 1.000 4.4 C.0 4.1 000
9.0C C.ECC C.615 C.S76 1.000 1.CCC 1.000 4.8 0.0 4.5 010
9.50 C.E34 Cot t" C.S11 1.CCC 1,000 1.000 5.5 0.0 5.0 000
10000 00663 00687 C.S65 1.000 1.000 1.000 6.1 O.0 5.6 0.0
10.5C C.E8S C.719 C.SSe I.CCC 1.CCC 1.000 6.8 000 6.1 000
11000 C.71C C.74E C.SSC 1.000 1.000 1.000 7.5 000 6.6 0.0
11.5C C.72S C.775 C.S41 L.CCC 1.000 1.000 e.l 000 7.2 010
12.00 C.744 C.7SS C.S31 I.000 1.CCC 1.000 Cos 000 7.7 000
12.5C C.755 C.E21 C.42C C.SSS 1.000 1.000 S.7 0.0 8.3 000
13.00 0.762 C.84C C.SCE IY C.SSS .000 1.000 10.5 C.O 900 000
13.5C C.76E C.e5 6 C.e95 C.9S9 1.CCC 1.000 11.4 000 9.6 000
14.00 0.76E 0.e71 C.e81 C.SSS 1.000 i.000 12.3 O.0 10.3 000
14.5C 0.764 C.883 C.E66 C.SSS 1.000 1.000 13.1 00C 1009 000
15.00 C.76C C.8S5 C.EGO C.9SS 1.000 I.000 14.0 0.0 1106 010
15.50 0.753 C.9C4 C.E34 C.SSE 1.CCC 1.000 14.9 0.0 12.2 000
16.00 0.745 CoS13 C.Ele C.SSB 1.CCC 1.000 15.9 0.0 12.8 000
lE.SC C.735 C.9'2C ' C.E01 C.SSB 1.000 1.000 16.8 O.O 13.3 0.0
17.00 C.725 C.927 C.7E4 C.SS8 1.CCC 1.000 17.7 0.0 13.9 000
17.50 C.l13 C.S33 C.76E C.SS7 I.rCC 1.000 18.7 O.0 14.5 000
18.00 C.70C C.53E C.749 C.957 1.000 1.000 19.6 000 1501 000
18.5C 0.687 C.S42 C.i31 C.S57 1.000 1.000 2C.8 0.0 15.6 010
19.00 C.673 _C.S46 C.714 C.SS6 1.000 1.000 22.0 O.O 16.1 010
19.50 -C.65e C.9SC- C.E96 C.S96 1.000 1.000 23.2 0.0 16.6 010
20.00 C.E44 C.S53 C.E7S C.SS6 1.000 1.000 24.4 0.0 17.2 0.0
20.50 O.E25 C.S5' C.E62 0.9S5 1.000 1.000 25.6 O.O 17.7 0.0
21.00 O.E,14 E,* S5E C.E45 C.9S5 1.000 1.000 26.8 Q.0 18.2 000
21.50 C.594 C.96C C.E1E C.SS4 1.000 I.000 27.7 0.0 18.5 0.0
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APPENDIX IV - D
RECTANGULAR MULTIMODE HORN - DIAG. FED
.oOMPU TER EFFICIENCY DATA
Legend
PSI -	 Polar Angle
ETA -	 Total Aperture Efficiency
ETS -	 Spillover Efficiency
ETI -	 Illumination Efficiency
ETX -	 Cross Polarization Efficiency
ETP -	 Phase Error Efficiency
ETB -	 Blockage Efficiency
E -	 E - Plane Pattern (dB)
EP -	 E -Plane Phase (deg)
H -	 H-Plane Pattern (dB)
HP -	 H-Plane Phase (deg)
.I Pt RE  T 1^FE11 UTA,I I f 1) 6.14? (:11/
INPUT DATA ANC C O NTROLS I-OR MAIN
THETA INCRLMf NlT=	 n. itmi )
END VALUE nF THETA= 100 *
 10001
SIGN OF INPUT I)ATA= - I. 00000
BLOCKAGE=	 060
NUMHFR (IF IN O 11T VALUES D E AD IN uK CAI.C=	 11)
ICI=	 t	 IC2-	 2	 ICI=	 1	 IC4a
	 1
ANUNN A
 FFEO EFI• IC IENC,Y
PSI kTA ETS ET 1 f: TX ETP ETS E EP H HP
0.51 0.002 r) 9 00;) 0.991 1.000 1. 300 t . 700 003 000 091 000
1.00 0.On g U.On ,i 0 0 9 ,97 1.0!10 1.00() 190n0 0. 1 000 Ow l 000
1950 0.1119 09019 O.Q99 10000 10000 1.000 091 000 092 090
2900 09034 0. C34 0.999 1.000 19000 1. ,300 0 9 1 000 003 000
295n G,,, 053 0.053 0.999 1.000 1.000 19000 002 000 v9 3 060
300 19 075 0.075 19000 1000 1.000 1.000 0.2 000 0.4 090
3.50 0. 101 3. in l i . oan 1.000 1.00J 1.000 0#3 000 006 000
4900
 3. 130 09 130 0.999 1 * 000 19000 1.000 095 000 0.8 000
495 n 09162 0916? 0.999 1.000 1.400 19000 0.6 000 190 090
500 09 146 0. 196 0.999 19000 19000 1.400 09 7 000 1.2 090
5.x+0 9.232 0.232 C9998 1.000 1.000 !9 1 0C 009 000 1.4 0.0
6.00 11.270 09270 0.998 1.OnO WOO 1.400 19 0 300 1.6 000
6.50 3o 30 9 °J. 310 0.947 0.999 1. 700 1.000 102 000 2.0 0.0
7900 n9 34 F n. 349 0.996 0.949 1.nOn 10000 105 0.0 293 000
7.50 n.386 0. 389 1095 09999 1 9 ,100 10000 10 09 0 2.7 000
8.00 0.425 0.428 0.993 0. 9 99 1.00n 1.000 2.0 000 3.1 0.0
8950 0.46; 0.467 0.991 0.999 1000 1.000 2.2 0.0 394 000
9.00 0.500 0.506 09989 0. 998 1.000 1.000 205 090 398 000
19.50 0.535 0.544 0.986 0.998 19000 L.000 298 000 493 090
10.00 0. 569 0.580 0.983 00998 10000 1.000 3.2 0.0 497 090
10950 0.601 09615 09979 0.997 1.;300 19000 3.ti 000 S.2 0 90
1103 0. 631 x. 649 0.975 09997 1.000 1.000 398 000 5.1 l 000
11.50 19659 0.681 0.971 0097 19000 1.000 4.2 000 691 04+0
12.00 09685 0012 0.966 0.996 1000 1.000 4.5 000 6.6 000
12950 0.70A 0.741 0.960 0.996 1.000 1.000 5.0 0.0 792 0.0
1390J n. 728 09767 0.954 0.995 1.000 1.000 5.5 0.0 799 090
139`j0 0.745 0.791 09946 0.995 1.000 1.000 5.'n 0.0 895 000
14.00 0.759 4.813 0.938 0.994 1.(300 1.000 6.4 000 9.2 000
14.50 0.773 0.833 4.929 0.994 1.000 1.000 699 090 908 000
15.00 0.778 0.852 0.920 0.993 1.000 1000 7.4 000 1005 090
15.50 4.785 0.669 3.910 09993 19000 1.000 7.9 090 11.2 090
16970 09 789 0.08 4 09899 0.492 1.000 19 000 8.4 0.0 11.9 0.0
16.50 O. 791 r1.R ,1 8 0.888 0.992 1.030 1.000 809 0.0 12.5 090
17.00 0.791 09SIO 0.876 0.591 19000 1.000 9.4 090 1302 090
17.50 0.78.9 0.922 09 064 0.991 10000 10000 909 090 13.9 000
18.00 09 786 0.932 0.851 A. q 9O 10000 i.nOO 10.4 4e n 1496 000
18.50 4.781 0. 541 0.838 0090 19 000 1.000 11,41, 1 , 594 000
19.00 0,774 09 549 0.1324 C.990 1 9 000 1 .000 11.8 3 t6o l 090
19.50 0.766 0.956 0.810 0.999 1000 1.000 12.5 0.0 1699 090
20.00 0. 756 O.-S6? 0.795 0.984 19000 1.044 1139 3 0.0 17.7 0.0
2095n 0. 746 0.967 0. 780 0. 58 , 1.000 1.000 "•. 0 Oat) 18.4 000
2100 0.734 0.971 0.764 0.908 1.00n 1.000 : 090 19.2 090
21.51) 0.721 C.975 0.748 0.988 1.000 1.000 .. 0.0 1908 000
22.04 09708 01.979 0.732 0.988 1.000 1.300 16. 4 0.0 2093 000
22.50 0.644 n. 9H1 0.716 0.988 19030 1.000 :7.3 090 2099 000
2 3.00 09 68 3 O9 S84 4.700 0.988 1. J04 1000 18.2 0.0 21.5 000




JPL RECT FEED DIAG FED 7«OO GHt
INPUT UATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0950000
ENC VALUE OP THETA= 90.00000




NUMBER nF INPUT VALUES READ IN OR CALC=
ICI=	 1	 IC2=	 2	 IC 3= i 1	 IC4=
ANTENNA FEED EFFICIENCY





E	 E P	 H	 HP
0«50 0.002 0«CO2 C«991 19000 1.000 1.000 0«1 000 001 000
1«00 0«009 0«009 0.997 1.000 1«000 1«000 001 000 0«2 000
1«50 0.020 09020 0.999 1«000 19000 1.000 001 000 0.3 000
2900 4« 036 0.036 0.999 1 «000 1.000 !o000 0.2 000 O« 3 000
2.50 0«075 0«055 09999 1«000 1.000 1«000 0.2 000 0.4 000
3.00 0«079 0.079 Oe999 1.000 1,9000 1«000 0«3 0.0 095 0*0
3o50 0 « 106 0 « 106 0o 999 1.040 1 « 000 1 « OOO 0« 4 000 0.7 000
4«00 09136 0.136 0.999 10000 1 04"100 10000 0.6 000 009 0 00
4«50 O«16d 0.168 0«999 10000 10000 10000 0 07 0 00 1.1 000
5«00 0.?.03 0«203 0099 1«000 1000 1«000 0«9 000 1.3 000
5«50 09240 0.240 0.998 1.000 1.000 1.000 1«0 000 1.5 000
6«00 4«279 0«279 09998 1«000 loalO 19000 1.2 000 1.7 000
6« 50 0« 318 0020 09997 1 «000 1«000 1« 000 1.4 000 2.1 000
700 0058 0.360 0.996 0.999 10000 10000 1.7 000 2.5 000
7«50 0098 0.400 0« 994 0.999 1« 000 1 «000 1« 9 000 208 000
8.00 0«436 0«440 0.992 0«999 1«000 1«000 2.2 000 3.2 000
8.50 0.475 0«480 0.990 0.999 1.000 1.000 2.4 000 3.6 000
9 «00 0 «512 0.519 0« 988 0.999 19000 1.000 2.7 000 4.0 000
9950 0.548 Oo 55 7 09985 0.998 19000 1.000 3« 1 0.0 4.5 000
10000 0«581 60594 0.981 0«998 1«000 1.000 3«5 000 5.1 000
10«50 0.612 0«628 0«977 09997 1«000 1«000 3«8 0 00 596 000
11« OO 0.64 0« 660 0« 97'; 0.997 1 « 000 1.000 492 000 6.1 000
11«50 0.666 0.691 0.967 0.997 1.404 1.000 4.6 0.0 6.7 090
12«00 04689 0020 0«961 0.996 l«000 1«000 5.0 000 7.2 000
12« 50 0« 710 0« 747 0« 954 0« 996 1 «000 l«000 5o4 000 7.8 000
1300 0«728 09772 0«947 0.995 1«000 1.000 509 000 8.5 000
13«50 0.743 0.795 0.939 0«995 10000 1.000 6.3 000 901 000
14« 00 0« 755 0.817 09931 0« 994 1« 000 1.000 6.7 000 9.7 000
14«50 0.766 0.836 C.921 0«994 1«000 1.000 7«2 0.0 10«4 0 00
1500 0« 774 0« 854 0.912 0.993 1.000 19000 7.6 000 1100 000
15«50 0.780 0«871 0«902 0.992 1.000 1.000 801 000 1107 000
16« 00 0« 783 09886 0« 891 0.992 1.000 1.000 807 0.0 12.4 000
16«50 0«784 0«899 0«879 0.991 1.000 1.000 9.2 0.0 13.1 000
1700 Ov783 0.911 0«867 0«991 1.000 1.000 908 0.0 13.9 000
l7«50 0«780 0«922 0«855 0«990 1.000 1000 10«3 0.0 14.6 000
18 «00 0.776 0.932 0.842 0.990 19000 1.000 10.9 090 15.3 000
18«50 0«770 0.940 0«828 0«989 1000 1.000 11«6 0.0 16.0 000
19«00 0« 763 0.948 0« 814 0« 989 1.000 1«000 1293 000 16«8 000
19.50 0054 0.954 0.799 0.989 1.000 1.000 12.9 000 1705 000
MOO 0«744 0«960 0.784 0.988 1«000 1.000 13«6 0.0 180 000
20,50 0« 733 0«965 0.769 0.988 1.000 1.000 140 000 1900 000
2100 0« 721 0« 969 09753 0.988 1.000 1.000 15.0 000 1908 000
21«50 0«709 0.973 0«738 0.988 1.000 1000 15«8 0.0 20.3 000
MOO 0.696 0.976 0« 722 0.987 1 «000 1000 16.6 000 2098 000
22«50 09682 0.9 79 0.706 0.98 7 1.000 1.000 17.4 0.0 21.3 000
MOO 0«669 0«981 0«690 0.987 1.000 1.000 18.2 0.0 21.8 000
23«50 0:655 0.984 0.675 0.987 1.000 1.000 19.0 0.0 22.3 000
7
r '	 x
JPL RFCT FEED G I AG FEO 7.20 G141
INPUT DATA AND CONTWILS FOR MAIN
THETA INCKEMFNT=	 0.50000
ENO VALUE OF THETA= 90.00000
SIGN Or INPUT DATA= - 1900000
BLOCKAGE=	 n.0
NUMRFR OF INPUT VALUES READ IN OR CAL+C=	 I.
IC1=	 1	 IC2=	 ?	 IC 3 2 	1	 IC4=	 I.
ANTENNA FEES EFFICIENCY
F
PSI tTA €:TS ETl ETX ETP ETS E EP H HP
0.50 1.012 x'19 C12 0.991 1.000 19 nnO 1.000 0.0 000 0.1 000
1000 00009 0.048 0099? 16000 10000 10,300 001 000 0.2 000
1650 0.017 00017 0.909 10000 1.300 10000 001 000 0.3 000
2900 O.t330 09030 0.999 1.000 1.000 1.000 0.1 0.0 0.3 0.0
2.50 09047 09047 0.999 19000 1000 1.000 092 000 0.4 000
39 00 0.067 0.067 0.999 10000 10000 19000 092 000 065 000
3950 00 090 0. 090 1.0000 16000 1. ()00 19000 0.3 0.0 097 000
400 0.115 09115 0.999 1.004 19J00 1.000 0.4 000 009 000
4.50 0.143 0.144 0.999 1.000 1000 1.000 465 090 191 0.0
5.00 09173 09l ?4 09999 0.999 19000 1000 007 090 193 000
5950 09206 0.206 0098 09999 1.000 1.000 0013 000 1.5 0.0
600 09 239 0. 2 40 09998 09999 1. 040 1.000 009 000 1.7 000
6.50 09 274 092 i5 0.997 0.999 10000 10000 l90 0.0 29l 090
7.00 0010 09311 0.997 0.999 10000 10000 1.2 090 2.5 000
7050 09345 0@340 00995 09998 10000 1.000 1. 3 000 2 9 8 000
A9 00 0e381 09 385 4.994 0.997 18000 16100 105 000 3.2 000
8950 0.417 0.422 09993 00997 10000 10000 106 000 3.6 090
9.00 0.453 0.459 7091 0.996 19000 1.000 1.8 000 490 000
9.51 0 * 487 09495 00999 00995 10000 10000 2.1 000 409 000
10.00 09520 09531 0.986 0.994 19000 1.000 194 000 Sol 000
1000 0.551 09565 0.983 0.993 1.000 1.000 2.6 000 5.6 000
11000 00580 0059 g 00980 00991 1.000 19 010 2.9 0.0 6.1 000
11950 0.608 09624 0.976 09990 1.000 1000 3 *
 2 0.0 607 000
12.70 %633 0.659 0.971 0.989 1.008 1.000 39S 0.0 7.2 0.0
1200 0.656 O96a13 +x.966 0.987 1.000 1.000 3.9 090 799 0.0
13900 0.671 0.715 0.960 0.986 1.000 1.040 4.2 090 8.6 000
1300 09 695 4 9 741 0. 954 0. 984 1. 000 1.000 496 0. O 993 0.0
14.00 0.711 0064 0.947 0.983 1.000 19000 590 090 1090 0.0
1400 4.724 09786 09939 00981 19000 16000 503 000 1097 090
15000 09 735 09 806 00931 0. q 79 1.000 1.040 Sol 090 1194 000
1500 09 744 09825 0.923 0.977 1.000 19000 601 0.0 12.1 000
16.00 0052 0.843 0.914 09976 1.000 19000 6.5 090 1209 0.0
16950 0. 7517 09 860 8.904 09974 10130 1.000 6.8 090 13.6 000
17.00 u9 761 0e875 119894 09972 1.000 1.000 79 2 09 0 14.4 00017,1 0 o. Yh 0. 889 0 . 884 0 . 970 1.000 1 9 000 70 6 090 ls. l 000
18904 09763 0.903 0.973 0.969 1.000 1.000 800 000 1909 0.0
1800 0. 762 09915 0.862 0.967 1000 1.000 9* 6 000 1606 000
1900 0.760 0.925 0.850 0065 1.000 1.300 9.2 000 1794 000
19950 8. 755 09 935 0.838 09964 l o OOO 1.000 9. 8 0.0 18.1 0.0
2000 0.749 09943 0.825 0063 1.000 19000 1095 000 1808 000
20950 09742 09951 09812 09962 19000 19000 1191 090 1996 090
21900 09 734 09957 09 798 0.961 19000 19000 11.7 090 2003 090
21950 09725 09963 09784 09960 19000 19000 1294 090 2008 090
22900 0.715 09968 09769 09960 19400 19000 13.2 090 2104 000
229 5O 09 704 09972 09 755 09959 19000 19000 1399 0.0 21.9 090




^ - 'r'"°°TM	 "3Y.«:s:skt	 _v	
0000	
•'. v...... 41 £ ^` ¢ '-,®,1ffiIn V».^'Y.y
	 era. _ ,..	 "''a6ii.SS.A
_
t.:




^i, t .. _ .rtlY1Lu...
top►
JPL RECT FEEL DIAL FED 7.487 GHt
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
FND VALUE OF THETA= 90.00000




NUMBER OF INPUT V ALUFS READ IN OR CALL=	 17
IC t=	 t	 I Cz=	 2	 IC 3=	 1	 I C4=
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ETS E EP H HP
0.50 0.003 0.003 C0991 1.00 1.000 1+000 00L 000 000 000
1000 00010 00010 00997 10000 10000 10000 001 000 001 000
1.50 0.023 0.023 0.999 19000 1.000 1.000 001 000 001 000
200 0.040 0.040 0099 1 400 L 0 000 1.000 0.2 000 Oat 000
2.50 00962 0063 0099 10000 10000 10000 0.2 000 0.2 0.0
300 0o089 0. CA9 1010 1.000 1.000 1.000 0.3 000 092 000
3.50 Co120 0.120 1.000 1.OJ0 1.000 1.000 094 000 005 000
4.00 0.154 0.154 0.999 1.000 1000 1.000 0.6 000 008 000
4.50 0.190 0.190 0099 10000 10000 10000 007 000 1.1 0.0
500 x.229 09229 0098 10000 10000 10000 009 000 1.4 000
5950 0.269 0.270 0.997 10000 10000 1.000 1.0 000 1.7 000
6.00 0.311 0012 0091? 1.000 1.000 1.000 1.2 000 2@0 000
6.50 09353 0055 0.995 00999 10000 10000 105 000 204 000
T000 0095 0.398 0094 0099 1.000 1.000 1.8 000 2.8 000
7.30 0.436 0.440 0.992 09999 1.000 1.000 2.1 000 3.2 000
8.00 0.476 0.492 0.989 0.998 10000 10000 2.4 000 3.7 000
8.'30 00 51S 09523 0086 0. q98 1.000 1.000 2o? 0.0 401 0.0
900 0.552 0.563 0093 0098 1.000 19000 3.0 000 405 000
9050 0.589 09601 0.980 0099? 10000 10000 304 000 S01 000
MOO 00620 00638 00975 00997 10000 10000 308 000 S06 000
10050 00630 00672 90970 00997 10000 10000 402 000 602 000
11000 00676 00704 00964 00996 10000 10000 407 000 608 000
11050 09700 00734 0.958 00996 10000 10900 501 000 T03 000
1240 00722 0.763 00951 00995 10000 10000 SOS 000 709 000
120'50 00740 00789 00943 00995 10000 10000 600 000 807 000
13.00 00755 00812 00434 00994 10000 10000 605 000 904 000
13050 00766 00834 00925 00993 10000 10000 700 000 1002 000
14000 00773 00853 00914 00993 10000 10000 705 000 1100 000
14050 0.780 00871 00903 00992 10000 10000 800 000 1107 000
15000 00784 00887 00892 00991 10000 10000 805 000 1209 000
15050 00 785 00901 00879 00991 10000 10000 901 000 1303 000
bt 
	
83 00914 00866 00990 10000 10000 907 000 1401 000
160 50 09780 0025 00 852 00 990 10 000 ISM 10« 3 00 0 1409 000
17000 00775 00935 00838 00989 10000 10000 1009 000 1509 000
170 50 0068 00 943 00 823 COBB 10000 :.000 1199 000 1606 000
18000 00759 00951 00808 00948 10000 '40000 12.1 0.0 1704 000
18.50 00 750 0. 968 00 793 0.987 10 000 10 000 120 9 0.0 1892 000
1900 0039 00 964 00 776 00 987 10 000 10 000 1307 000 1809 000
19050 00 726 00469 00 760 00987 10000 10009 140 S 000 1907 000
MOO 00713 009?3 00743 00986 10000 10000 1SO4 000 2005 000
20.50 00 699 00 976 00 726 00 986 10040 10000 16.2 00 0 2102 0.0
21000 00 665 00 979 00 709 00986 10000 10000 110 O 000 2200 000
210 50 00 670 00 982 00692 00986 10 000 10 000 170 9 00 O 22o4 000
MOO 00654 00984 00675 00986 10000 10000 1809 000 2209 000
22.50 00639 00986 00658 0.986 10000 10000 1908 000 2303 000
23000 00624 00988 00641 00986 10000 10000 2008 000 2307 000
23050 00609 00989 00624 00986 10900 10000 2107 000 2402 000
i
1q A
JPL RECT FEEC UTAG FED 1.60 GHl
INPUT 0AT11 ANC CONTROLS FOR MAIN
THETA INCkEMFNT=	 0.50non
ENO VALUE OF THETA= 90.00000








I.	 I CL=	 2	 IC 3=	 1	 I C4=	 1
ANTENNA FEED FFFICIENCY
PSI ETA ETS ETI E T X ETP ET8 E EP H MP
0.5C 0.003 0.003 C.991 1.600 lo000 1.000 0.1 000 0.1 000
1.00 0.010 11.010 0.997 1.000 1.030 1.000 0.2 000 0.1 000
1.5 1 0.02 3 09023 0099 1.000 1. J )0 1.000 0.3 000 0.2 000
2.00 0.040 0.040 X1.999 1.000 1.400 1.100 0.3 0.0 093 0.0
2950 0.062 0.062 0.994 1,. i . 0 ;) 1.000 1.000 0.4 000 0.3 000
3. !)0 0.088 09C88 0.999 1.000 19000 1.000 0.5 000 0.4 000
3950 0.117 0.117 0.999 1.000 1.000 1.000 008 000 096 000
4000 0.149 09150 0.499 1.000 10000 1..000 1.2 000 008 000
4.50 0.1,83 0.194 C.998 L.000 1.00O 1.000 1.5 000 100 000
5.00 0.219 0.220 o. g 97 10000 10000 10000 108 000 193 000
5.50 0.256 0.257 0.996 1.000 L.000 L.000 2.2 000 1.5 000
6.00 0.294 0.295 n.995 0.999 1000 1.000 2.5 000 1.7 000
6.50 0. 332 09334 0.993 0.999 1, 010 19000 2.7 000 2.1 000
T.00 0.370 0073 0.991 0.999 1.000 1.000 298 000 2.6 000
oSO 0.418 0.412 0.989 0.999 1.000 1.000 3.0 0.0 3.0 000
8900 0.445 0.451 0.98 7 0. q 99 1.000 1.000 3.2 000 3.5 000
8.50 0.492 0.490 0.985 0.999 1.000 1.000 3.3 000 3.9 000
9.00 0.51 A 0.528 09 982 00999 10000 10000 3.5 000 4.4 000
9.50 0.552 0.565 0.979 0.999 1.000 1.300 3.9 000 5.0 0.0
l0o00 09583 0.599 C.975 0.999 1.000 19000 4.4 000 596 000
10.50 0.611 0. b31 0.970 0.999 19000 1.000 4.8 000 6.2 000
11900 0.637 0.661 0.964 0.998 1.000 1.000 5.2 000 6.8 000
11.50 0.659 0.690 0.957 0.998 1.000 1000 5.7 000 7.4 000
12.00 0.679 0.716 C.950 0.998 1.000 1.000 6.1 000 8.0 000
12.50 0.695 0039 C9942 009ST 10000 10000 6.7 000 809 000
MOO 0.707 0.760 09932 0.997 1.000 1.000 7.3 000 9.7 000
13.50 0.716 0.779 09922 0.997 1.000 1.000 769 0.0 10.6 000
L4.00 0.721 0095 0.910 0.996 1.000 1.000 805 000 1105 000
14.50 09723 0.810 0.897 0.996 10000 10000 901 0.0 12.3 000
15900 0.723 0.823 0.883 0.995 1.000 1.000 907 0.0 13.2 000
15.50 0.723 0.835 C.870 0.995 1.000 1.000 907 0.0 13.2 0.0
1600 0.724 0.847 0.859 0.994 1.000 LOGO 9.7 0.0 13.2 000
16950 0.726 0.860 0.849 0.994 1.000 1.000 907 0.0 13.2 000
L7.00 0029 0.874 0.841 0.993 1.000 1.000 907 0.0 13.2 000
17.50 09734 0.888 0.833 09993 1.000 1.000 907 0.0 13.2 000
1800 0.740 09902 0.827 0.992 1.000 1 000 9.7 0.0 13*2 000
18.50 0.74 7 0.916 0.822 09992 19000 1.000 907 0.0 13.2 0.0
19.00 0.754 0.931 0.817 0.991 1.000 1.000 907 0.0 13.2 000
19.50 0.762 3.946 0.813 0.991 1.000 1.000 907 0.0 13.2 000
20.00 0.772 0.962 C.810 C.990 1.000 1.000 9.7 0.0 13.2 000
20.50 0. 782 0. S78 0.807 0.990 1.000 1000 90? 0.0 13.2 000
21.00 09776 C. S 86 0. 79 5 0.990 1.000 1.000 18.9 0.0 23.0 000
21.50 0.755 09988 09773 C.990 1.000 1.000 19.8 0.0 23.4 0*0
22.00 0.734 0.989 0.750 0.990 1.000 1.000 20.8 0.0 23.8 000
22.50 09714 0.991 0.728 0.990 19000 1.000 21.7 0.0 24.2 000
23.00 0.694 0.992 0.707 09990 1.000 1.000 2296 0.0 24.6 090





JPL RECT FFLC OIAG FEU 7.80 GHt
INPUT nA T A ANS CnNTRnLS FOR MAIN
THETA INCkFMFNT=	 0.5Onno
ENO VALUE. L	 1HET4= 40,0'101'1
SIGN IF I N PUT nATA= -101011-1
BLOCK AGF =	 n oo
NUMAFR nF INPOT VOWS RFAO IN (IR CALC=
	 15
ICI=	 1	 I C ?=	 1)	 IC 3=	 1	 ICO	 1
ANTENNA Frio EFF IC IENrr
PSI F T A [I'S E T I E T X ETP ETH E EP H HP
0.50 a, 1-1I 0,:303 0. gg l 1.000 1 9 )OO 19000 001 0.0 n.1 000
1.11 :1. )11 00011 09947 10000 iolf" 1.900 001 1.0 092 000
1.50 n.024 J * 124 0.449 10000 1.000 10000 001 000 093 000
2. !1:1 41, 14 3 0.043 o. q 99 10000 1.'100 10000 0.2 00 n 0.3 000
2.51 U. )66 Oo 166 0.949 1000 1.000 1.000 002 0.'J 0.4 r1.0
3. nn n. +194 1.094 0, gq 9 1.010 1. J00 1.000 0. 3 000 065 000
3.50 0. 12 5 '). 126 0.949 1.000 1. x)10 1.000 005 000 007 000
40 11 1 . 1 f- 1 O o 161 0.9`49 1.010 1.070 1.000 Q. 7 (1. 0 1.7 0, 0
4,5 1 1. 1 1 9 to 199 0.9 1;9 1.00n 1000 1.000 008 (1.0 192 000
503 '1. ?39 '1. ?.4n c?, 998 1.001 10,00 1.000 100 () 0 0 105 000
5.5n Oo?92 ,<1.282 0.9 g 7 1.010 1.000 1.onO 1.2 000 107 000
6 * 00 1 .";)6 0.37.7 0.997 19000 1.')0O 1.000 1.4 7.'1 2.0 000
6.50 1 .37;) 0.372 Q.995 0.999 1.On() 1000 107 007 2.4 000
7.(10 0.414 4.416 0.994 n. 999 1.000 1.000 200 O.') 29q 000
7.51 0.456 Oo460 0.992 0.999 1.000 1000 2o3 0.90 3.3 000
A.an O.498 0.504 0.989 09999 1.003 10000 2.7 000 3.7 000
8.50 (1. 538 '1.546 0.996 0.999 1. a10 1000 3. 0 000 4.2 000
9.00 0.576 0.597 0.983 0.998 1.000 1.000 3.3 900 4o6 000
9950 1.612 9.626 0.979 0.998 1.000 1000 3.7 000 5.2 000
1 ,103 ).645 09663 0.974 0.998 1,000 1.000 4.2 007 508 0.0
10.50 0.574 1.698 00968 0.987 1.000 1.000 496 n 0 0 h.3 000
1 l . Jn 'l. 710 rl. 730 0.962 Q.957 1.000 1.000 501 '700 609 000
1 1.50 0.723 Oo 760 0.955 09997 1.000 1.000 5,5 000 705 000
1200 %744 0. 788 0.947 0.946 1 * 000 1.000 6.0 0.0 801 01.0
12.50 1 0 761 n.913 0.939 0.996 Io000 1.000 6.6 0.0 809 000
1 ?1.03 09773 O.8 36 (3.929 0.996 1.000 1.000 702 00 1) 907 000
13.50 (1082 0.856 00918 O. q,45 10000 10000 7.7 0.0 1005 000
14oO9 O.7A8 3.874 0.916 0.995 1.000 1.000 8.3 n.O 11.4 000
14.50 O. 791 0.890 09894 0.994 i. noo 10000 899 0. 0 1292 090
15901 0.791 0.904 4.890 0.994 1.000 1.000 905 n.o 13.0 000
15.53 0.789 4.917 0.866 0.993 1.000 1.000 1092 0.0 13.7 000
i 6.0 l) %795 0.928 OoS52 1.993 1.000 1.000 10.9 o.0 14.5 0.0
16.51 (1. 779 O. 438 0.837 09993 1.000 1.000 11.6 0.0 15.2 000
17o ,10 0.771 0.946 0.821 0.992 1.000 1.000 12.3 u, 0 15.9 000
17.5') 0.761 0.953 0.805 0.992 10000 10000 13.h0 0.0 16.7 0.0
18.01 1,751 n .960 O. 788 0.992 1.000 1.000 13.7 0.0 17.4 000
18oSO 0.739 (). g 65 0.772 0. g 92 10000 10000 14.6 000 1800 000
19.')0 (1.726 C.970 0.755 0.992 1.000 1.000 15.6 0.0 18.5 000
19.5(1 0.712 (3.974 0.737 0.992 1.000 1.000 16.5 000 1901 000
20.9(1 0.698 0.977 0.720 09991 1.000 1.000 17.5 0.0 1997 000
20050 n.683 n.980 0.702 0.991 1.000 1.000 18.4 0.0 20.2 000
2100 (3.667 0.983 0.685 0.991 1.000 1.000 19.4 0.O 20.8 000
21.53 7.652 0.985 0.668 06991 1.(100 1.000 20.6 000 2102 000
22.01 0. (336 0.987 0.65n n.992 10000 10000 2108 0.0 21.6 000
22950 4.620 n.9F8 0.633 0.492 1.000 1.000 23.0 000 2109 000
23.01 00605 0.999 O.616 0.992 1000 1.000 24.3 0.0 22.3 000
23.50 0.589 1.990 x.600 0.992 1.000 1.000 25.5 0.0 22.7 000
24,0') 0.573 0.991 n.583 0.991 1.000 19000 26.7 0.0 23.1 000
L 7 ^ z
JPL RFCT FEED OIAG FED 8.00 GHt
INPUT nATA ANC CONTROLS FOR MAIN
THETA INCREMENT=	 005000 0
ENO VALUE OF THETA= 90.00000




NUMAER OF INPt1T VALUES READ IN OR CALC=
	 15
[CI S
	1	 I C2=	 2	 IC 3 .=	 1	 I C4=	 L
ANTENNA FEED FFF IC IENCY
PSI ETA	 ETS	 ETI	 ETX	 ETP	 ETN	 E	 EP	 H	 HP
t
V
0.5 0 n. 00 3 0.00 3 C. 991 1.040 1.000 1.300 0. L 000 0. 1 000
1.00 0.010 0. (.1l J 0.997 19000 1.000 1.000 Del 000 092 0.0
1.50 0 * 02,2 09022 0099 10000 10000 10000 001 000 0.3 000
200 O.O39 0. C39 0.999 1.000 1.000 1.000 092 000 0.3 0.0
2.50 0.061 0.061 0.999 1.000 19000 1.000 0.2 000 0.4 0.0
3.00 0.087 0.087 00999 10000 10000 10000 0.3 000 005 0.0
3.50 n.117 0.117 C.999 1.000 19000 1.00C 0.5 000 007 000
4.00 0.149 0.149 00989 10000 10000 1.000 0.6 000 100 0.0
4.50 0.185 4.185 0.999 1.000 1.000 19000 0.8 000 1.2 000
5.00 0.222 0.223 0.998 1.000 1.000 1000 100 000 105 000
S•50 0.261 0.262 09998 10000 1.000 1.000 1.1 000 107 000
6.00 0.303 0.304 0.997 0.999 1.000 1000 1.3 000 200 000
6.50 09344 0.346 0.996 0.999 10000 10000 1.6 000 2.4 000
7900 0.386 0.388 0 * 994 0.999 1.000 1.000 1.9 000 2.8 000
7950 0.426 0.4 30 0.992 0.999 19000 1.000 2. 1 000 392 000
8.00 0.466 0.471 0.990 0.9951 1.000 1.000 2.4 000 3o? 000
8.50 0.505 0.512 C.987 00998 10000 10000 2.7 000 4.1 000
9.00 0.542 0.552 0.984 0.998 1.000 1.000 3.0 000 4.5 000
9.50 0.578 0.590 0.981 00997 19000 10000 3.4 000 500 000
10000 00611 0.627 0.977 0.997 10000 10000 3.8 000 505 000
10.50 0.641 0.661 0.972 0.997 1.000 1000 4.2 000 6.1 000
11.00 4.668 0.694 0.967 0.996 1.000 1.000 4.7 000 6.6 000
11.50 Oo693 09725 0.961 0.996 1.000 1.000 5.1 000 701 000
1200 09716 0053 0.954 0.996 1.000 1.000 5.5 000 7.6 000
12.50 0.735 0.780 0.947 0.995 1.000 19000 6.0 000 8.3 000
13.00 09751 0.804 0. X539 0.995 1.000 19000 6. 5 000 900 000
13950 0.764 0.826 0.930 0.994 1.000 1.000 7.0 000 997 000
14.00 0.774 0.846 0.920 0.994 1.000 1.000 7.6 0.0 1,094 000
14.50 0.781 0.864 0.509 0.994 1.000 1.000 801 000 1101 000
15.00 0.786 0.881 0.898 0.993 1.000 1.000 806 000 1108 000l5o 50 C1 .788 0.895 0.886 0.993 1.000 1.000 S.2 0.0 12.5 0.0
16.00 0088 0.909 0.874 09992 1.000 1.000 908 0.0 13.1 000
16.50 0.786 0.920 0.861 00992 1.000 1.000 10.3 000 13.8 000
17.00 0.783 0.931 0.848 0.992 1.000 1.000 10.9 090 14.5 000
1700 0.778 0.941 0.834 0.991 1.000 1.000 11.5 000 1501 000
1800 0.772 0.949 0.820 0.991 19000 1.000 12.1 000 15.8 000
18.50 09764 0.957 0.806 0.991 1.000 19000 12.9 0.0 16.4 000
1900 0.754 0.963 0.791 0.991 1.000 1.000 13.7 000 1701 000
19.50 0.744 0.968 0.775 0.990 1.000 1.000 14.5 000 1707 000
20.00 0.732 0.973 0060 C.990 1.000 1.000 15.4 0.0 18.4 0.0
20.50 09720 0.977 0.744 0090 1.000 1.000 1692 000 1900 000
21.00 M06 0. c81 0.727 0.990 1.000 1000 17.0 0.0 19.7 000
2 L.50 0.692 0.984 0. 711 0.990 1.000 19000 18, 0 0.0 20.4 000
22.00 0.678 09986 0.694 0.990 1.000 1.000 19.1 0.0 21.0 000
22.50 0.663 09988 0.677 0.990 1.000 1.000 20.1 0.0 21.7 000
23.00 0.647 0.990 0.660 09990 1.000 1.000 21.1 0.0 22.4 000
23.50 0.632 0.991 0.644 0.990 1.000 1.9000 22.2 0.0 23.0 000
gym,
VA 104
JPL RECT FEEL DIAG FED 8.20 GHL
INPUT wATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
ENO VALUE OF THETA= 90900000
SIGN OF INPUT DATA= -t*00000
BLOCKAGE=	 000
NUMBER (1F INPUT VALUES READ IN OR CALC= 	 15
IC 1=	 I.	 I C2=	 2	 IC 3=	 1	 I C4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA ETS ETI ETX ETP ET8 E EP H HP
0.50 0.003 0.003 0.991 19000 1900 1.000 0.1 000 001 0.0
100 0013 A.013 0.997 1.000 1000 1000 0.1 000 0.2 000
1.50 0.028 0.028 0.999 1.000 1000 1000 0.2 000 003 000
200 0.050 0.050 0.999 1.040 1.000 1.000 00 000 0.3 000
2.50 0.07 7 0.071 0.999 1.000 1000 1. 000 0. 3 000 0.4 000
300 0.110 0.110 0.999 1.000 1.000 1.000 0.4 000 0.5 000
3.50 0.147 0.147 0.999 1000 1.000 1.000 0.6 000 008 000
400 0.187 0.187 0.999 10000 10000 10000 009 000 101 000
4.50 0.230 0.230 0.998 1.000 1000 1.000 1.1 000 1.3 000
5.00 0.2 75 0.2 76 0.997 1.000 1.000 1.000 1.3 000 1.6 000
5.50 0022 0023 0.996 1000 1.000 1 * 000 1.6 000 109 000
6.00 09370 0. 372 0.995 1.000 1.000 1.000 too 000 2.2 000
6.50 0.418 0.421 0.994 10300 10000 10000 2.2 000 2.6 000
700 0.464 0.469 0#991 1000 1.000 1.000 2.6 000 3.1 000
7.50 0.509 0.515 0.989 1 * 000 1000 1000 3.0 000 3.5 000
8.00 0.552 0.560 09985 1000 1.000 1.000 3.5 000 399 000
8.50 0.59 3 0.604 C. 981 10000 10000 10000 3.9 000 4.4 000
900 0.631 0.646 0.977 1.000 1000 1.000 4.3 000 4.8 000
q .50 0.666 0.686 0.972 1.000 1000 1000 4.9 000 5.4 000
10.00 0.696 0022 0065 1000 10000 10000 505 000 6.0 000
10.50 09723 09755 0.958 1.000 1 * 000 1.000 6.0 000 696 000
1100 A. 745 0.785 0050 0.999 1.000 1.000 6o6 000 70 000
11.50 0064 09813 0.940 0.999 1.000 1.000 7.2 000 709 000
1200 0.779 0.838 0031 0.999 1.000 1.000 708 000 8.5 0*0
12.50 0.791 0.860 0.919 0.999 1.000 1000 8.6 000 903 000
1300 0097 4.880 0007 0.999 1.000 1.000 9.4 0.0 10.1 000
13.50 0.800 O o 096 Ou 893 0.999 1.000 1000 10.1 000 10.9 000
1400 0.900 00411 00879 00999 10000 10000 1009 000 1117 000
14.50 0096 0.92 3 0.863 0.999 1.000 1.000 11. 7 000 1205 000
1500 0090 0.934 0.847 0.999 1.000 1000 12.5 0.0 13.3 000
15.50 0.782 0.943 0.830 0.999 1000 1.000 13.3 0.0 140 000
1600 0.772 0.951 0.812 0099 1000 1.000 14.1 0.0 14.8 000
16.50 0060 0.958 0.794 3.999 1.000 1.000 14.9 000 1505 000
1700 () * 74? 0.964 0.776 09999 1.000 1.000 15.8 0.0 16.3 000
17.50 09734 0.969 0.757 0099 1000 1.000 16.6 000 1700 000
18.00 0019 0.973 0.739 0.999 1.000 1.000 17.4 000 17.8 000
18.50 0003 0.977 C.720 00999 1.000 1.000 180 0.0 1896 000
19.00 0.687 0.980 0.702 0.999 1.000 1.000 19.3 000 19.4 000
19.50 0.671 0.983 0.683 0.999 1.000 1.000 20.2 0.0 2002 000
20.00 0.654 0.985 0.664 0.999 19000 1.000 21.1 0.0 21.0 000
20.50 0.637 0.987 0.646 0099 1000 1.000 22.1 000 21.8 0.0
2100 0.620 0.988 0.627 0.999 1.000 1.000 MO O.0 22.6 000
21.50 0.603 0.990 09609 0.999 1.000 1000 23.8 0.0 23.4 000
22.00 0.586 0.991 09591 0.999 1.000 1.000 24.7 0.0 24.2 000
22.50 0.569 0.992 0.574 0.999 1.000 1.000 25.5 0.0 25.0 000
2300 n.553 0093 0.557 0.999 1000 1000 26.4 0.0 2598 000
23.50 0.536 0.993 0.540 0099 19000 1.000 27.2 0.0 26.6 000
JVt, KECT eEEO OIAG FED 8.40 GHt
INPUT DATA AND CONTROLS FOR MAIN
THETA INCREMENT=	 0050000
END VALUE OF THETA= 90900000




NUMBER OF INPUT VALUES READ IN OR CALC=	 14
IC1=	 1	 IC2=	 2	 IC3=	 1	 IC4=	 1
ANTENNA FEED EFFICIENCY
PSI ETA E T S E T I ETx ETP ET8 E EP r Hp
0.50 0.003 0.003 0.991 1.004 1.000 19000 O.l 0.0 001 000
1000 0.014 0.014 0.997 1.000 1.000 1.400 0.2 000 002 000
1.50 09030 0.030 0.999 10040 1.000 10000 093 O.0 0.3 000
' 2.00 0053 0.053 0.999 1.000 1.000 1000 093 000 0.4 000
4 2050 0.082 O.C82 C6999 10000 10000 1.000 0.4 000 005 000
3.00 O.116 0.116 0.999 1.004 1.000 1.000 005 000 0.6 0.0
3.50 0.155 9.155 0.999 1.000 1.000 1.000 0.7 000 009 0.0
RV	' 4.00 0. 196 0• l y 7 C.999 1.000 19000 1.000 100 000 1.2 0.0
4.50 0.241 0.241 0.998 1.000 1.000 1.000 1.2 0.0 1.5 000
5.00 0.28 7 O.288 C.997 1.000 1.000 19000 195 000 109 000
5.50 0.334 0036 0.996 1.000 1.000 1.000 1.7 0.0 2.2 000
6.00 0093 0085 0.994 1.000 1.000 1.000 2.O 000 2.5 000
1 6.50 0.432 0.435 0.992 1.000 1.000 1.000 2.4 000 3.0 000g
*` 7.00 0.478 0.483 0.990 1.000 1.000 1.000 2.8 000 3.5 U00
7.50 0.523 0.530 0.987 0.999 1.000 1000 3.2 000 3.9 000
8.00 0.565 0.576 0.983 0.999 1.000 1.000 396 000 4.4 000
8.50 0.606 0.614 0.978 00999 10000 10000 4.0 000 4t9 000
f 9.00 0.643 J.661 0.974 0.999 1.000 1000 4.4 000 5.4 000
9.50 0.677 0.700 0.968 09999 10000 10000 4.9 000 691 000
1000 0.707 0.737 0.962 09999 1.000 1.00C 505 000 6.7 000
10.50 0.733 0.770 0.954 0.999 1.000 1.000 690 000 7.3 000
11.04 0. 755 0.8110 0.945 0.998 1.000 1.000 6.6 0.0 8.0 000
11.50 0.773 09827 0.936 0.998 1.000 1.000 7.1 000 8.6 000
12.00 0.788 0.853 C.926 0.998 1.000 1.000 707 000 9.3 000
12.50 0.798 09875 0.915 00998 10000 10000 805 0.0 10.2 000
13.00 09804 0.894 0.902 0.998 1.000 19000 9.4 000 1101 000
13.50 0.805 0.910 0.887 0.998 1.000 1.000 10.2 000 1200 000
1400 0.802 0.923 0.871 0.997 1.000 1.000 11.1 0.0 1390 000
14.50 0. 796 0.9 35 0.854 00997 10000 t.000 1109 0.0 13.9 000
15.00 09787 0.944 0.836 0.997 1.000 1.000 12.8 0.0 14.8 000
15.50 0.776 4.553 0.817 0.997 1.000 19000 13.6 0.0 15.6 000
16.00 0.764 0.960 0.799 0.997 1.000 l.000 14.5 0.0 16.4 000
16.50 0. 75 0 0.966 0.7 79 0.997 1.000 1.000 15.3 000 1701 0.0
17.00 0.735 0.971 0.760 0.997 1.000 1.000 16.2 000 1709 000
17.50 0.720 0.975 0.740 0.997 1.000 1.000 17.0 000 1807 000
18.00 0.703 0.979 0.721 0.997 1.000 1.000 17.9 0.0 1995 000
18.50 0.686 0.982 0001 0.997 19000 19000 19.1 O.0 20.2 000
19.00 0.669 09984 0.682 0.997 1.000 1.000 20.2 0.0 20.9 000
19.50 09651 0.986 0.662 09997 1.040 1.000 21.4 0.0 21.5 000
20.04 0.633 09988 0.643 0.997 1.000 1.000 22.6 0.0 22.2 000
20.50 0.615 0.990 0.624 0.997 1.000 19000 23.7 0.0 22.9 000
2100 0.597 0.991 09605 0.997 1.000 1.000 24.9 0.0 2396 000
21.50 09580 09992 09586 0.997 1.000 1.000 26.3 090 2492 000
22900 0.562 0.993 0.568 0.997 1.000 LOGO 27.6 0.0 24.8 000
22.50 0.545 0.993 0.550 0.997 1.000 1.000 29.0 0.0 25.4 000
23.00 0.529 0.994 0.533 0.997 1.000 19000 30.4 0.0 26.1 000
23950 0.511 6.994 0.516 0.997 19000 19000 31.7 0.0 26.7 0.0
h"
a
PSI ETA ETS ET I E TX &TP ET8 E EP H tip
0.50 0.00 3 0.00 3 Co 991 1.000 1.000 1.000 O.1 000 001 000
1000 0.013 0.013 0.997 1.000 1.000 1.000 0.2 000 0.2 000
1.50 0.030 0.030 0.999 1.000 1.000 1.000 0.3 000 0.3 000
2.00 0.052 0.052 Co 999 1.000 1000 19000 0:3 000 0.3 0010
2.50 0.080 O.CAO 0.999 1.000 1.000 1.000 0.4 060 0.4 000
3.00 0. 114 0. 114 0.999 1.000 1.000 10000 0.5 000 005 000
3.50 0. 152 09152 00999 10000 10000 1*,
 00 007 000 0.8 000
4.00 0.193 0.193 0.5149 1.000 1.000 1.000 100 000 1.1 000
4.50 0.2 37 4.2 37 0.998 10000 10000 10000 1. 2 000 1.4 000
5.00 0.282 0.283 09997 10000 10000 10000 1.5 0.0 1.9 000
5.50 0.329 0.331 0.996 1.000 1.000 1.000 107 000 201 0.0
6.00 0.377 0.380 0.994 1.000 1.000 19000 2.0 000 2.4 000
6.50 0.425 0.428 0092 1.00O 1.000 1.000 2.4 000 2.9 0.0
7.00 0.471 0.476 0.990 1.000 1.000 1.000 2.`: 000 3.4 000
7.50 O.S16 0.523 0.987 1.000 1.000 1.000 '3.1 000 3.8 000
8900 09558 0.568 0.983 1000 1.000 1.000 3.5 000 4.3 000
8.50 0.598 09611 0.979 0.999 1.000 1.000 3.9 000 4.8 000
9.00 0.636 0.653 0.974 0.999 1.000 1.000 4.3 000 5.3 000
9.50 0.670 0.692 0.969 09999 1.000 1.000 4.9 0.0 6.0 000
10.00 0.699 0.72 7 0.962 0.999 1.000 1. 000 5.4 000 697 0.0
10.50 0.724 0.760 0.954 0.999 1.000 1.000 6.0 000 7.4 000
11.00 0.745 0.789 0.945 0.998 1.000 1.000 6.6 000 11.1 000
11.50 0.762 0.8 t6 0.936 0.998 1.000 19000 701 000 BOB 000
12.00 0.716 0.840 0.925 0.998 19000 1.000 707 000 905 000
12.50 0.785 0.862 0.913 O.S99 1.000 te000 8.4 O.0 10.4 000
13.00 09791 0.880 0.900 00998 10000 10000 901 0.0 110 000
O. 793„13.50 09897 0.886 0.997 1.000 1.000 19>4 7 0.0 12.1 000
14.00 0.791 0.911 C.871 0.997 1.000 1.000 10.4 0.0 13.0 000
14.50 0.788 0.923 0.856 0» 997 1.000 1.000 11.1 0.0 13.9 000
15.00 0.781 0.9 34 0.839 0.996 1.000 1.000 11.8 0.0 t4.8 0.0
15.50 0.773 0.943 0.822 09996 1.000 19000 12.6 0.0 1S.6 000
16.lO 0.763 4.951 0.805 4.996 1.000 1.000 13.4 0.0 16.4 000
16.50 09751 0.95 8 0.78 7 0. 996 1.000 19000 14.1 0. 0 17.2 000
17.00 0.738 0.964 0.769 09996 1.000 1.000 14.9 000 1800 000
17.50 0.724 0.469 0.751 0.996 1.000 1.000 15.7 000 1808 000
18.00 0.710 0.974 0032 0.995 1.000 1.000 1695 0.0 19.6 000
18.50 0.694 0.977 0.714 0.995 1.000 1.000 17. S 0.0 20.3 000
19.00 0.678 0.981 0.695 0.995 1.000 1.000 18.5 0.0 20.9 000
19.50 0.662 0.983 0.676 0.995 1.000 1.000 19.4 0.0 21.6 000
20.00 0.645 0.985 0.658 0.995 1.000 19000 2094 A.0 22.3 000
20.50 0.628 0.987 0.640 0.995 1.000 1.000 21.4 0.0 22.9 000
21.00 0.612 0.989 0.622 0.995 1.000 1.000 22.4 0.0 23.6 000
21.50 0.595 0.990 0.604 0.995 1.000 1.000 23.4 0.0 24.3 0.0
22.00 0.578 0.991 0.586 0.995 1.000 1.000 24.5 0.0 25.0 0.0
22.50 09561 0.992 0.569 0.995 1.000 1.000 25.5 090 25.7 000
23.00 0.545 0.993 0.552 0.995 1.000 1.000 26,.6 0.0 26.4 000





JPL RECT FEED DIAL FED 8.SS6 GHt
INPUT CAT A AND CIINTROL S FOR MAIN
THETA INCRENFNT=
	 0050000
ENb VALUE OF THETA= 40.00000
S IUN (IF INPUT DATA= -1600000
BLOCKAGE=
	 000
NUMBER 1F INPUT VALUES READ IN OR CALC•	 15
IC1=	 1	 IC2=	 2	 IC3=	 t	 IC4=	 1
ANTENNA FEED EFFICIENCY
+R Ok
JPL RECT FEF.O NAG FEO 8130 GHl
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT=	 0 0 51000
ENO VALUE AF THETAs 40.00000




NUMBER nF INPUT VALUES READ IN OR CALC=
	 16
I C t=	 1	 I C 2• 	 	 IC 3 u
	1	 I C4=	 1
ANTENNA FEED EFFICIENCY
i
PSI ETA E T S ETI E T X ETP ET9 E EP H HP
0.50 0.004 0.004 0.991 10000 10000 10000 001 0.0 001 000
1.00 0016 0.016 09997 16000 1.00u 1.000 0.2 000 002 000
1.50 09035 0.035 0.999 19000 19300 I.30C 0.3 000 0.3 000
2.00 0.061 0.061 0.999 1000 1.000 1.000 005 000 0.4 000
2.50 09094 0.094 0.999 1.000 1.000 1.00C 0.6 000 095 000
3.00 0.133 0.133 0.999 t.030 1000 1.000 0.7 010 0.6 000
3.50 0.17 7 0.17 7 C.999 1. AOG 1.000 1000 101 000 0.9 000
4P00 0.223 0.224 C. S98 1.000 1000 1.000 105 000 1.3 000
4 o SO 0.272 0.2 72 0.997 1.000 1000 1.6000 1. 8 000 196 000
5.00 0.321 0.322 0.495 1.000 1000 1.000 2.2 000 109 0.0
5.50 0071 0.373 0#993 1.000 1000 1.000 2.6 000 20 000
600 09421 0.425 0.991 1.000 1.000 1.000 3.0 000 296 000
6050 0.469 0.475 0.988 1000 1.000 1.000 3.6 000 3r1 000
7.00 0.514 0.522 C.984 1.000 1.000 1.000 4.3 000 3.6 000
7.50 0.554 0.567 C.978 1.000 1.000 1.00C 4.9 000 4.1 000
8.00 09591 0.609 0.972 0.999 1000 1.000 5.6 0,00 4.7 0.0
8.5o 0.624 0.647 0.965 0099 1000 1000 6.2 000 5.2 000
900 0.654 0.683 09957 00949 1.000 1+ 000 6.9 000 5.7 000
9.5O 0.678 0016 C.S48 0.999 1.000 1.000 7.7 0.0 6.4 000
10.00 09698 0.745 0938 0099 1000 1.000 805 000 701 000
10.50 0013 0.771 0.926 0.999 10000 10000 9.3 000 7.8 0.0
11.00 0.72 3 0. 793 0.913 09996 1.000 1.000 10.1 000 8.6 000
11.50 0.7 30 0. R 13 00899 00999 10000 10 000 1009 000 9. 3 000
12.00 0.733 0.831 0.844 0.998 1000 1000 11.7 000 1000 000
12.50 0,7313 0.846 C• 868 0.198 1.000 1r 000 12.3 0.0 1009 000
1300 0.730 C.859 0.851 0.998 1.000 1.000 1390 000 1109 000
13.50 0.724 0.870 0.834 0098 1000 19000 13.6 000 1208 000
1400 0016 C.880 C.816 00998 1.000 1.000 14.3 0.0 13.8 000
14.50 0.707 0.888 0.798 0.998 1.000 1.000 1499 0.0 140 000
1500 0.696 0.895 0.779 0.998 1 * 000 1.000 15.6 0.0 150 000
15.5!: 0.685 0.902 0061 0.998 19000 1.000 15.6 0.0 15.7 0*0
16.00 0.676 0.909 0045 0.998 1.000 1 .000 15.6 000 1501 0.0
16.50 0.669 0.916 0032 0.998 19000 1.000 15.6 O.0 15.7 000
1700 0.663 0.923 0.719 C.998 1.000 1000 15.6 000 1507 000
17950 0.659 0.931 0008 0.998 1000 1.000 15.6 0.0 1507 000
1800 0.655 0.939 0.649 0 998 1.000 1.000 15.6 000 1507 000
1x.50 0.653 0.947 0.691 O. y98 1.000 1000 15.6 000 1507 000
19.00 0.651 0055 0.683 0.998 1.000 1.000 15.6 0.0 15.7 000
19.50 0.651 0.963 09677 0.998 1.000 1000 15.6 090 1507 000
20.00 0.651 0072 0.671 00998 1.000 1.000 15.6 0.0 150 000
20.50 0.652 0.981 0.666 0.998 1.000 1000 15.6 0.0 15.7 000
21.00 0.644 0086 0 655 0.998 1.000 1.000 20.4 0.0 27.3 000
21.50 0o 626 0.987 0.636 0.998 1.000 1.000 22.9 000 28'.6 000
22.00 00607 0.988 0.616 0.998 1.000 100; 1 25 * 4 0.0 290 000
22.50 0.587 0.988 0.595 09998 1.000 1.000 27.9 0.0 31.1 000
23900 0.567 0.989 0.575 0098 1.000 1.000 30.5 0.0 32.4 000





PSI F.TA ETS ETI FTX ETP ET8 E EP H HP
0.50 0005 0.005 C.991 1.000 1.000 1.000 0.1 000 001 000
1.00 00018 00018 09997 1.000 10000 10000 002 000 0.2 000
1.50 0041 0.041 0.994 1.000 1.000 1.000 0.3 000 0.3 000
2 * 00 0.0 72 0o072 0.999 L . 000 1.000 1.000 0.4 000 0.4 000
2.54 Oo l lU 09110 0.999 10000 10000 10000 005 000 005 ci.0
3.00 0.156 0.156 0.999 1.000 L.000 1.000 0.6 000 0.6 000
3.50 0.208 0.208 0.499 10000 10000 10000 100 000 009 000
4.00 0.262 0.262 C.998 1.000 1.000 1.000 1.4 000 1.3 000
. 50 0.318 0.319 0.99 7 1.000 1.000 1.000 108 000 1.6 000
5.00 0.375 0.377 0.995 1.000 1.000 1.000 2.2 000 200 000
5.50 0.433 0.436 0.993 10000 10000 10000 2.6 000 2.3 000
6.00 0.491 0.495 0.990 1.000 1.000 1.000 3.0 000 2.7 000
6.50 0.546 0.553 0.987 1.000 1.000 1.000 3.7 000 3.2 000
7.00 0.596 0.607 0.982 1.000 1.000 1.000 4.4 000 3.8 000
7.50 0.641 09657 0.976 1.000 1.OQ0 10000 591 000 4.3 000
8000 0.681 0.703 C.969 1.000 10000 10000 5.8 000 4.9 000
8.50 0.717 0.746 0.961 00999 10000 10000 6.5 000 5.4 000
9.O0 0.74 7 0.785 0.953 0.999 1.000 1.000 T.2 000 6.0 000
9.50 0.771 0.820 09942 00999 10000 10000 893 000 6.9 000
10900 0.787 0.849 0.929 0.949 1.000 1.000 9.4 000 7.8 000
10950 0.796 0.873 0.913 0.999 1.000 1.000 1005 000 8.7 000
y 1.00 0. 799 0.894 0.896 0. S98 1.000 1.000 1196 000 9.6 000
11.50 09797 0.911 0.877 0.998 19000 1.000 12.7 000 1005 000
12.00 0.791 0.925 0.857 0.998 1.000 1.000 13.8 0.0 11.4 000
12.50 0.780 0.936 0.835 0.998 1.000 1.000 15.5 0.0 12.4 040
13.00 0.764 0.945 0.811 0.997 1.000 19000 17.3 0.0 13.5 000
13.50 0.746 0.952 0.786 0.997 1000 1.000 19.0 0.0 14.5 000
14.00 0.725 0.958 0.759 0.997 19000 1.000 20.7 0.0 15.6 000
14.50 0.702 0.962 C.733 0.996 1.000 1.000 22.5 0.0 16.6 000
15.00 0.679 0.965 0.706 0.996 1.000 1.000 24.2 O.0 17.7 000
15.50 0.655 0.968 0.680 0.996 1.000 1.000 24.9 0.0, 18.9 000
16.00 0.631 0.970 0.654 0.995 1.000 1.000 25.6 0.0 20.0 000
16.50 0.608 09972 0.629 0.995 19000 1.000 26.3 0.0 21.2 000
17.00 0. 5 86 0.97 3 0.605 0.995 1.000 1.000 2 7.0 0.0 22.4 000
17.50 0.564 0.974 0.582 0.995 1.000 1.000 27.7 0.0 23.5 000
18000 0.543 09575 0.559 0.995 1.000 L.000 28.4 0.0 24.7 0.0
18.50 0.522 0.976 0.538 0.995 1.000 1.000 27.9 0.0 25.8 000
19.00 0.503 0.976 0.518 0.995 1.000 1.000 2 7.5 0.0 27.0 000
19.50 0.485 0.977 0.499 0.995 1.000 19000 27.0 0.0 28.1 000
20.00 0.469 0.978 0.482 0.995 1.000 1.000 26.6 OoO 29.2 0.0
20.50 0.453 0.978 0.465 0. 95 19000 1.000 26.1 0.0 30 * 4 000
21.00 09438 0.979 0.450 0.995 1.000 1.000 25.7 0.0 31.5 000
21.50 0.425 0.980 0.436 0.995 1.000 1.000 25.7 0.0 31.6 000
22.00 0.412 0.980 0.422 0.995 1.000 1.000 25.6 0.0 31.7 000
22.50 0.400 0.S81 0.410 0.995 1.000 1.000 2596 0.0 31.8 000
23.0C 0089 0.982 0.398 0.995 1.000 1.000 25.6 0.0 31.9 0.0
23.50 0.379 0.983 6I^ 388 0.995 1.000 1.000 25.5 0.0 32.0 000
., t V
JPL RECT FEED OIAG FEU 9.00 GH1
INPUT DATA ANC CONTROLS FOR MAIN
THETA INCREMENT=
	 0050000
ENO 'VALUE OF THETA= 90.00000
SIGN OF INPUT DATA= -1000000
RLCf "CAGE=
	 000
t4U , ',AFR (IF INPUT VALUES RFAO IN OR CALCs
[CI S
	1	 I C2 2	 	 IC 3=	 1	 I C4s
ANTENNA FEED EFFICIENCY
514.
JPL RECT FFED DIAL; FEU 9.27 GHl
INPUT CATA AND CONTROL% FOR MAIN
THETA INCREMENT=	 0950000
ENC VALUE OF THETA= 9000000




NUM3ER OF INPUT VALUES KEAU IN OR CALC=





PSI ETA ETS E T I F.TX ETP ETB E EP h HP
0.5n x.005 0.005 0.491 10000 10000 1.000 001 090 061 000
1000 00019 00018 0.997 1.000 10000 10000 0.2 000 002 000
1.50 0.040 0.041 09999 1.000 1.000 1.000 0.3 0.0 003 090
2.00 09071 09071 0.999 1.000 1,9000 19000 0.3 000 005 090
2.50 O.tU9 0.109 09999 10000 1.000 L9000 0.4 000 096 090
3900 0.155 00 155 0.999 10000 10000 10000 095 0.0 007 000
3.50 0.206 0.206 0.999 1.000 10000 19 000 00 9 09 0 191 000
4900 0.260 0.260 C9998 1.004 10000 10000 102 000 105 090
4.50 09315 09316 0.997 1.000 1.000 1.000 1.6 0.0 1.8 0.0
5.00 0.372 0.374 0.995 19000 1.000 1.000 2.0 000 2.2 090
5.50 0.429 0.433 09 q93 1.000 1.000 1.000 2.3 000 2.6 090
6900 0.486 0.491 C9990 19000 1.000 1.000 2.7 0.0 3.0 0.0
6950 0.541 0.548 0.987 1.000 10000 10000 3.3 000 3.6 000
7.00 0.591 0.601 0.982 1.000 1.000 1.000 399 000 4.3 010
7.50 0.635 0.651 0.976 19 000 19000 1.000 4.5 000 4.9 !1.0
8.00 09675 0.697 0.969 19000 19010 ! .000 501 0.0 5.6 090
8950 0010 0.739 C.961 1.000 1.000 1.000 5.7 000 692 000
9.00 0.740 0. 778 C.95 2 19 000 1.000 1.000 6.3 000 6o9 000
9.50 0.765 0.872 0.942 1.000 1.000 19000 793 090 798 090
10900 0.781 0.841 0.92 y 1.000 10000 10000 8.2 090 807 000
10950 0.791 0.866 0.914 1.000 19000 1.000 9.2 0.0 996 000
11900 0.796 0.897 09898 19000 1.000 1.000 1092 090 1095 090
11.50 0.795 0.904 n9880 1.000 1.000 19000 11.1 090 1194 090
129 00 0. 791 0.919 0.861 L 9 000 1.000 19000 12.1 09 0 12.3 000
12950 0.782 0.931 09840 1.000 19000 1.000 1395 0.0 13.4 090
13900 0. 768 0.940 09817 19 000 1.000 1.000 149 9 09 0 14.5 000
13.50 09751 0.948 4.793 19000 1.000 1.000 16.3 0.0 15.6 000
14.00 0.732 0.953 09768 19000 1.000 19000 17.8 090 1698 090
14950 09711 0.958 0.742 1.000 1.000 1.000 19.2 0.0 17.9 0.0
15900 0.688 0.961 0.716 19000 1.000 1.000 2096 0.0 1900 000
15.50 0.665 0.964 09690 19000 1.000 19000 2293 090 1997 090
16.00 0.642 0.966 0.665 0.999 1.000 1.000 2490 090 20.5 010
16950 09618 O.S68 09639 09999 19000 19300 2597 090 21.2 000
17900 0.596 09969 0.615 0.999 1.000 1,9000 27.5 0.0 2290 090
179 50 09 5 73 0.970 09591 09999 1.000 1.000 29o2 09 0 22 9 7 060
18900 09551 09971 09568 09999 1.000 19000 3099 090 2395 000
18950 09531 0.972 09547 0.999 19000 1.000 3093 090 239'7 090
19.00 0.512 0.973 0.527 06999 1000 19000 2998 0.0 2399 090
19950 09495 09974 09509 09999 1.000 19000 2992 090 2491 090
20.00 09479 09975 09492 09999 19000 19000 2897 0.0 2494 090
20.50 09464 09976 09477 0.999 1.000 1.000 28.1 090 2496 090
21.00 0.451 09977 09462 09999 19000 19000 2796 090 24.8 090
21.50 0.439 0.978 0.449 09999 1.000 1.000 2793 0.0 2590 090
22.00 0.427 09979 09437 0.999 1.000 1.000 2790 090 2592 090
22950 09 4! 7 09 980 09 426 09 999 19 000 1.000 2` ^ 6 09 0 2593 000
23.00 09407 09981 0.416 09999 1.000 19000 2693 090 25.5 090
23950 0.398 09982 0.406 09999 1.000 19000 2590 090 25.7 090
r
4
t
9999
